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because the country being so small there 
sufficiently large domestic market 
large 
make it 


is not a 


to encourage the establishment of 


and the same conditions 


impossibl to seek 


plants, 
customers in foreign 
markets 
The Damn 
from 1863 1s also 


domestic manufacture of 


sh customs tariff which dates 
insufficient to 


machinery as 


protect 
the 


nufactures never exceeds 


duty on such ma 


10 per cent. ad valorem 


In recent years many thousands of dol 


lars rth of machinery have been pur 
chased for the Copenhagen Freeport. The 
ordet went mo tly to Germany, because 
there were no bids from America, and 


English offers were too high 


which Was 


open d= fot 


traffic in 1895, is as yet not completed as 


far as machinery is concerned, and there 


will be several opportunities for American 


manufacturers to make bids for elevators 


and hoisting machinery of different kinds 
The Freeport was intended principally as 
a distributing point for merchandise to be 
transshipped at Copenhagen for Swedish, 


Norwegian 


in competition with the 


and Russian 


Freeport at Ham 


linnish points 
burg, Germany, but at present it is used 
for 
for merchandise 

American machine tools are pretty well 
introduced by this but there 
possibilties of considerable increase in this 


Storage of and corn besides 


grain 


time, are 
business, as the demand has been stimu 
lated by the establishment of a number of 
factories and works using such machines 
It is especially the desire of several Danish 
manufacturers to manufacture street cars 


and rolling stock for railroads in Den- 
mark, instead of importing from Ger 
many. A number of German manufac- 


turers of machine tools are represented 
in Copenhagen and making every effort 
Eng 


trade, while some 


Swedish 


to increase their 
lish, 


also on the market 


French and machines are 


English gas and gas motors 
had 
orders now 
but at the 


gas motors have demonstrated their merit 


engines 


formerly almost a monopoly with a 


few 
many, 


and then going to Ger 


present time American 
and are selling equally well as English and 
have a fair chance of enjoying a prefer 
ence in the near future 

In steam engines and boilers there are 
also good prospects for increasing the ex 
ports from the United States to Denmark 
Water 
the 


power is exceedingly scarce, and 


use of electric power ts limited 


practica ly 


very 
as vet, being contined to the 


two street car lines operating trolley cars 


in Copenhagen 

The best wav to trv for business in Den 
mark is bv having a reliable agent in 
Copenhagen Most of the agents in thi 
line are also dealers in) machinery and 
supplies and well posted on the require 


ments of the customers 


Credits of three months are usual and 


can generally be granted without fear of 


bad accounts, as the business morals of 
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the Danish manufacturers and dealers are 
uniformly good, and the bankruptcy laws 
are rather severe. It is, however, always 
advisable to ask for bank references from 
the Landmands 


banken, Privatbanken or Handelsbanken 


any of leading banks 


which all have 


United 


The principal importers and dealers in 


correspondents in the 


States 


machine tools in Copenhagen are: H. E 
Bonne, Vestergade 28; Carl Dahl & Co., 
St. Kannikestr. 14; Wim. O. Jensen, Jern 
banegade 6; H. Kirshner & Cohn, Told 
hodvei 22; V. Lowener, 
Svend Mariboe, Cort Adelersgade 8; Ni 
& Co., V. Boulevard Her- 
Bredgade 333 N \. Schor- 


Wilh 


Kvaesthusgade 6; 
enstaedt 20: 
mann Raffel, 
ring, Rewentslowsgade 10; Sones- 
on & Co., 

here are ¢ 
New 


Frihavnen 
lirect steamers running from 


York, Newport News, New 


Copenhagen, 


Boston, 


Orleans and Galveston to 
and the 


per ton +. G. F. 


freight rate is about five dollars 


An Altruistic Conference. 

We have received the following circu- 

lar letter from F. M 

dent of the Steel Works Club, 
which explains itself: 

“Dear Sir—There are a number of firms 

and corporations interested in the social 


Savage, superinten 
Joliet, Ill - 


and economic advancement of their em 
ployees, and there are a 1.umber who have 
institutions and activities with such in 
tent. 

“There is much to be gained through 
an exchange of ideas and a free discussion 
of the work. 

“Assuming the same to be true, and as 
taken the 


send you this circular letter, asking if you 


no one else has initiative, I 


will be present yourself or send a dele 
gate, to a meeting to be held for the pur- 
poses named, and I suggest that the same 
be held at a central point like Buffalo, or 
on the Lakes, about June 17 

“Should these suggestions accord with 
your views, in your reply, if possible, 
please give the name of the delegate, the 
place and the time you prefer the conven 
tion shall be held.” 

An appendix to the letter states that 
“the conference is called to meet at De- 
Hotel, Buffalo, June 24, 


troit \l nday, 


1Oo! 


Defiance from Toronto. 
Toronto, Ont., 
Machinists’ 


\ssociation to-day adopted a_ resolution 


\ press despatch dated 


th, savs: “The International 


to the effect that \fter due consideration. 
we accept the halleng Ot the National 
Metal Trades Association, and in accept 
ing this dec] n of war we cheerfully 
pick up the gauntlet and hurl back defiance 


iny modification of 


We never will 


our demands or resume 


accept 
labor until the 
cause for which we struggle is triumphant 
and a shorter workday is an accomplished 


fact.’ ’ 
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The adoption of heroic resolutions, the 
throwing down of gauntlets, etc., are all 
right in their way, but, as we understand 
it, the manufacturers simply demand that 
the men shall stand by an agreement made 


the New York 


with them and known as 
that 


abide by this 


agreement, and declare 


t re fuse to 


the machinists 
to continue at work pene 


ited 


manufacturers, wi 


agreement t. ¢ 


ing the settlement of dispt points by 


arbitration—they, the 


not attempt to make any other arrange 

ment with them whatever and S positi 
simply unassailable \s we have said 

before, agreements must be lived up tq as 
condition precedent to any satistactor 


settlement, and the leaders of the union by 


refusing to submit the question of wages 
to arbitration, as the New York agreement 
provided should be done, have placed 
themselves and the men they represet 


a false position 

So far as we remember, not a single em 
ployer has expressed himself t 
but they 


ing 


opposed to the nine-hour day, 


are opposed to being led into the making 


of an agreement which at the first sign of 
trouble is ruthlessly broken 


Ninth Annual Meeting of the So- 
ciety for the Promotion of En- 
gineering Education. 


The meeting of this society will be 
held in Buffalo, June 29, July 1 


compris- 


and 2 
The program is unusually long, 
addition to 


ing reports 


of committees, ete. 


twenty papers in 





Technical Publications. 


“The Induction Motor.’ <A short treatise 
on its theory and design with numerous 
experimental data and diagrams 3V 
B. A 6x8 
with 56 The 
World 


Price, $1.50 


Behrend. 105 inch pages, 


“Electrical 


New York 


illustrations 


and Engineer” 


No serious book on this subject can be 


simple or popular, and this book is no 


exception to the rule. The entire subject 


is involved in complexities, and the most 
that any writer can do is to clear some 
of them away. This the author has en- 


deavored to do, largely 
of graphical methods, in pl: 
analytical ones 


“Electrical Designs,” comprising instruc 


tions for constructing small motors, 


instruments, ete 262 6x9-inch 


testing 


pages, with 289 illustrations. Reprinted 


from the “American Electriciat Price, 
$2.00 

The title of this book sufficiently de 
scribes its contents It is the work of 
more than a dozen contributors to th 
columns of our contemporary and_ in 
cludes instructions for making various 
sizes of motors of from one-sixth to three 
horse-powet Numerous other types of 
pparatus are included, such as transform 


ammeters. Watt- 


voltmeters, 


er rheostats. 
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meters, Qalivanometers, storage batt« ries, 


induction coils, ete instructions aré¢ 


clear and explicit, and the book should 


serve an excellent purpose with those wh 


desire to construct apparatus of this c 


‘The Electro Magnet.” By Townsend 
Wolcott, A. E. Kennelly d Richard 
Varley. Second editior 134 4'2x6 

ch pages, with num is illustratior 
The Varley Duplex Magnet Company 
Pisillipsdale, R. I. Price, $1 
S ttle ) T ngs ( est 

( graj dix ss el 

tri iat ery ) ifines itselt 

t exp 1 I per I 

elec enet d ot Ce 4 

nec y in the desig gnet 

d rere t pur] S¢ nm 1 { 
ree f e pe f fac ( 

ne while uly ciel I ( | 

tg Cs \ I ‘ » and l t \ | ( 1 t 

found in text books t bes with fit 

principles d conclude vit it number 
of exai le tu \ I 1 ( { ind 
dimensioned engravings of nearly all siz 
of telegraph and telephone magnet bob 
bins. Of course it is understood that in 

book of this kind considerable algebra 
is necessary, though this is not of a char 
acter which need frighten anyone having 
some knowledge of formulas 


“The 


Perspective 


of Linear 


Herman T. C 


Principles and Practice 


By 


Kraus 


Atlas form, 53 15'%x11'4-inch pages, 
with 14 full-page plates. Norman W 
Henley & Co., New York. Price, $2.50 


The chief differences between this and 
other books on the same subject lie 


that 


in the 


fact its illustrations are not so ex- 


clusively from architectural sources, but 
include a plentiful sprinkling of mechani 
cal subjects, and that a good deal of space 
is given to approximate and simple meth 
ods f Ils 


geometri 


for obtaining what the author ca 


perspective,” of which isomet 


ric perspective is the most used. Perspec 
used in making dr 


to the 


tive will never be aw 


ings of machines extent that it is 


n architecture, because of the greater pro 


portion of curved lines to be dealt with 
raight lines of buildings lend them 
selves much more 


do 


machines, 


readily to perspective 


treatment than the more 


of 


numerous 


curves ind the public for 


whom buildings are designed have greatet 


+ fer vhon 1) hit lrawinos YT 
1OS¢ OT whom nacnine adrawing are 
ade Nevertheless, we ire col nced 

t an acquaintance with perspective, and 


specially with the approximate method 


ove referred to, would prove a very use 
1 
1 accom! shment t ecnat arat 
; . 7 
en Even if seldot suena’ ‘taeaul 
| 1 
ctua vi ng drawing \ ld be I 
rreat tar if o . ' 
vrea Ter n g¢ p \ 
1 1 
Ketches 
Cone tur ce ot ( rey if 
> ' 1 
c re p »CSSETTIE ee ( 
tit —— * e ft p 
‘ ‘ 000.000 b ( ru 
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Commercial Review. 


New York, Monday, June 10 
HE SUPPLY \RKET \ ENERAI NOTI 
Phe exte ch ‘ 1 
trike has affected e den df 
S ~ pp cs 1 ( t 
} , 
~ ( \ ( < ( 
ag ( s T ( Cre 
ses Wwe e¢ ( ( 
C4 ‘ 1 vie t 
; ' ; 
| ere ( t ( 
‘ | 
, P \ p 
‘ ri 
Q New | 
( 1) \ ng v¢ ( 
( ( 1 < I 
T ( ( 
I ( é 1 asi 
S Supp Ss the ‘ ve Ct 
“| 
nces bt ( ¢ ‘ \ pm 
T \ ) est cre | ( 
Ve be« 1 ice S f T KT VI 
1 1 
e usual preliminary tip ( e i ‘ 
When manutac ret tends ft }) 
ites t 1S quite < mar\ ror 
to give previous notice to his age \ 
nform the dealers that buy of the n 
he latter are enabled to stock up it 


cipation n Serves a twofold purpos« 
It keeps the customers on good terms an 
it enables the manufacturer to take 1 
large volume of orders In the presen 
case, it is the natural policy of mat 
facturers embarrassed by striking machi 
ists to make the most money they can 
from their stock on hand and what they 
can still turn out, rather than load them 
selves up with contracts 

Demand for supplies is holding on well 
into the season, there being no premature 


“midsummer dt 


] 


LM judged the 


to that of 


Phe power: transmitting mac 
IS active » some case otabl 
company engage his | ( 
vith conveying mac ery. et 
hat it is | ng for i 
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under the general unfavorable conditions 


This is decidedly true machine tools 
In this the 


quiet and contracted in volume so that for 


of 
work of 


line most shops is 


some time past a diminished number of 


workmen have been employed. The or 
ders that come here and there are small, 
quickly executed and insufficient to just 
ify hope for an early betterment of trade 
It is the 
machinery, which line has lately met with 


same way with woodworking 


a fresh crisis, from which, however, 1t 


supposed that the conditions 
Such 


need not be 
are likely to lead to improvement 
hopes have soon been dispelled. In this 


case, as in that of the machine-tool manu 
factories, the 


that « 


olid profits from a few orders 
longer 


Things are looking! 


ame in seemed to promise a 


etter 


luration of trade. 


in the manufacture of book-making ma 
chinery. In this there has been noticeable 
hitherto 1 tolerably steady movement 
\] 1 ' ce t th) min ter 
\PRII 
1 
MACHINERY, MACHINE ANT 
PAK OF . . 
t , 
= « = 
7. ‘o) Zz 
Cash Registers c 3 
ee 389, 
Laundry Machinery . a $1,643 
fetal-working.. ‘ _ 12,28 
Printing Presses, and parts of.. 8,142 
Pumps and Pumping Machinery. . 263,184 
Sewing Machines, and parts of 4.322 
Shoe Machinery eer 1 238 
Steam Engines, and parts of 
Fire. ; 
Locomotive ° $7 709,54! 25 
Stationary ‘ ) 53,527 I 
Boilers and parts ot Engines .. .... > ins 
Iypewriting Machines, & parts of ; 769.283 
All other Machinery, and parts of 1,852,008 
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consequence of these depressing conditions 
there is seldom a sign of new building, 
extension or rebuilding of industrial es- 
tablishments, from which it is self-evident 
that structural material works are in need 
the the 


pipe manufactories so far as regards heat- 


of contracts. In same rank are 


ing installations, while for well casing the 
The 


there will be a change in this general state 


situation is_ better. question when 
‘f affairs meets in industrial circles a di 
versity of replies. Many hold the present 
vear to be the minimum; others anticipate 
though 


looked 


England, 


. further depression next year, 


In any case a normal trade is not 


for within two or three years 
for new undertakings has been 


\frica, 


Ww hose zest 


much reduced by events in South 


fails to be a heavy purchaser, and even 
ifter the end of the African war a long 
ime must elapse be fore orders come again 


from that side of the Channel. So, all told 


( f our machine and iron in 
Tt M THS En \PRi 
I m9 1 190! 
- _ - 
” a vw wv os Vv ‘7 
es = . > rs ~ . 
4 = & Ss | ¢ s 
a Zz Q Zz Q Zz =) 
71 5 54,224 44 
20,524 27° 4 245 } { 5°93 
51.944 93 370,243 
c8z 410,7 "7 7.08 
” SOS 1,44 5 
2,22 614.244 I 3,51 
i s 4 444,10 
4 i" 1 $34 4,761 
1 2 I S.Tas rt i 4 
i 441 795,21 4515 4.6 375 34 753 
5.375 arf 7 t St m4 3 7> 7 
3,409 ' 1 1,43 ot 1,403.47" 
57,44 5,965,753 73572. 2,235 4a 
) 15,495 s 17 " I 57,609 


UNITED STATES OFFICIAL STATISTICS OF EXPORTS OF MACHINERY OF DOMESTIC MANU- 
FACTURE INCLUDING APRIL, I9O1 
order, there to be looked for in the near dustry just now is not especially beauti 
future a greater activity in the manufac ful, yet not entirely a sombre one” 
ture of book-stitching machines In the HICAGO MACHINERY MARKE1 
manufacture of agricultural machinery the Comfort may be found in any condition, 


untavora 
seed 


which as a result of the widespread 


last few months have not been 


ble—that is, in so far as relates to 


drills 


‘winterings’ have been much’ bespoken 


ind must be delivered quickly Plows 


also have found a generally satisfactory 


market, though not a pressing one Phe 
industry of large steam engines has much 
to be desired, yet, on the whole, cannot be 
pronounced unfavorable Contracts for 


large engines for electric street railway 
service are moving, and, owing to the in 
creased personal traffic and inadequacy 
of horse railways, will continue to move 
1 Mwy he LIME | oh t in | 

\ 1k I g od ve \t presen spa 

1 tonne Worthy ft consideration 1 
tl lepartment () he her han 

is easy to explain from the general busi 
ne tuation, small power machines ar 
in light demand The iron foundries are 


very slackly emploved and in unison they 
lament the dearth of orders, their situa 
tion not being rendered favorable by the 
few orders that may be coming in In 


- 1 P 1 
if sought strenuously, and the present ma 


chine tool situation in the West 1s not 
without its redeeming features When 
comparisons are made with a year ago the 
results are wholly satisfactory The cur 
ret rike of the machinists locally is not 
eriou sin the spring of 1900. Most 
f the small machine shops in Chicago art 
inning, while a vear ago most of them 
were tied up \ number of the larget 
Ops are closed Ip 11 even there thre 
dleness is perhaps not so marked a 
1QOO I tle 1s heard of trouble n the 
( rr, except at Milwaukee though n 
( ) l Oop tied up But the pre 
conditior re a truce and the f 
I ] 1) ties will b det mined very 
gel) general opinion, by the action 
it convention in New Yorl 
Phere 1 quite l ck mand to m chine 
notwithstanding the labor troubles 
rl itter exert a depressing influence no 


bly, but have not destroyed the market 
\ damagt 


i¢ 


which is said to be even 


‘tual time and work lost is the 


June 13, Igor. 
blow given to proposed improvements and 
extensions by manufacturers whose shop 
The idle- 


ness in Cincinnati has made some assort- 


operations have been impaired. 


ments of tools here incomplete, but there is 
understood to have been quite a large 
stock on hand, so that a serious shortage 
is not anticipated. 

The Quincy Engine Company, of Quin- 
cy, Ill., has closed the Niles Tool 
Works for a full shop equipment. The in- 
auiries were for about $50,000 worth of 
but the 


understood to have been less 


with 


actual business placed is 


tools, 
The Brown 
Engine Company, of Milwaukee, also has 


placed a large order for its heavy ma- 


t 
t 
chinery with the Niles people. It is said 
this company will close in a very few days 
for its smaller machine tools and competi- 


Phe 
Terre 


tion for the business is quite active 
Bellaire Stamping Company, of 


Haute, Ind., ] is purchased a bill of 


chine tools amounting to perhaps $8,000 
Che bulk of the business we to McDow 
ell, Stocker & Co., of this city. Scattering 
rade is decidedly active I heavy sel 
gs of machine tools in May, an exceed 
ngly good month, may not be « 
June, but the aggregat« hn 
Li ms q e s factor 
\. Delar he« , . p 
nally good den 1 for | v1 ling 
chines and his general p 
client 


Quotations. 
York, Monday, June 1 


1 x D1 
2 X 13 85 @ 14 25 


o. 2 plain 


Gray forge 13 75 @ 14 25 
Alabama Pig, New York delivery 

No. 1 foundry, or soft IS 25 @ 15 50 

No. 2 foundry, or soft 14 75 @ 15 00 

No. 3. foundry 14 25 @ 14 50 

Foundry forge, or No. 4 13 75 (@ 14 00 


Bar Iron—Base sizes—Refined brands, 
mill prices on dock. I cS & 1.05¢c trom 
store, 1.80 fa goc 

Tool Steel—Base sizes—Good standard 
quality, 7c.; extra gi ides, 10« and up 
ward 

Machinery Steel Base sizes | n 
tore, 1.90 (a 2.00 

Cold Rolled Stee Shaf g Base es 

Krom store, 2'6 @ 234¢ 

Copper in carload lots—Lake Supe t 
ngot 17 electt vt H5xK casting 
O A 1O%%Kx¢ 

Pig Tir S t 5 1 10-to1 
r 0, Bb 

Lead—] WV ‘ ‘ ots, 434 1 
02'4 (a osc. extra ror cat 1s 

Spe Iter ae New Yor 

Antimonv—Cool n's. 1034 fa Oo 
Hallett’s and U. S., 834c.; Hung 
Italian, 85x 

Lard Oil—P e Citv 1 b r ts 
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Commercial Bevel Gears for Shafts the right-angle pairs BA and CD will C and B be the pitch lines of at 

at any Angle. ron enneeery ain et ” their gener - g beve gears u t will give the ' req 

cones intersect at the common point (/ speed 1 raw perpel 
BY W. C. CONANT Proceeding a step further, from Fig. 4, center line O V/ and tt line from 
By commercial gears are meant cast it is equally evident that gear 4 may mesh perpendicular t latter line 

gears, listed as standard in the catalogs of with an indefinite number of gears b, C, represent t pitch line of a gear mating 
various manufacturers for driving shafts at J, etc., provided that the generating cones with # to form a right-angle pair $y 
right angles to each other, and the object § intersect at the common point O, and the = similar construction draw to form 
of this article is to show that such stand gears B, C, D, etc., may be members of  right-anele pair with ( t is ev 
ard bevel gears may be used for driving right-angle pairs, each combination giv from ficou or 
shafts whose center lines intersect at any ing different angles of shafts and different } 


other given angle. This method, as far —— A ving a ratio with its mate of an 
speed ratios B'C and . In general one l 
( 





as the writer knows, has never been de ; dD 
scribed in any work on the principles of member of a pair of right-angle bevel gears ya oe a ‘ 
mechanism, and is certainly not generally may be arranged to run with a suitable’ jts mate i run correctiv t 
known to engineers or millwrights member of another pair of right-angle bevel Y) 
In many instances where it is necessary gears, giving any required speed ratio and 
to transmit power through shafts that in- angularity of shafts, the requirements bi . 
tersect at an angle other than 90 degrees ing that such gears bk elected that thei | re re 
N H A 
P A 
» 
> | C_ oR J 


Fig. J Fig. 4 


M 


Fig. 2 P ere 


M 


COMMERCIAL BEVEL GEA} OR SHAFTS AT ANY AN 

em g¢ of special bevel-gear patterns pitch cone will inte t at the mi / ( 
( | ‘ 

t probably will never be used again point, and tl hey have ime pitcl —_— 
1 unwarranted expense d clumsy ex d face | 
vedients are usually ted and n In practice ( give! twe ¢ 
nental energy expendec effort find It whose ¢ ‘ ersect t ¢ ‘ late 
substitute for ch special gears. It is fixed angle, t given speed rati ¢ WO 
erefore believed tl e write! net! to tind bevel ae I dard p ( 
d of solving D l will b f i that will fill t ! Sines 


ican p ( \ 
After expe ao 7 41 ol ‘ factory eT J ( 
1 1 , theret 
esign a pair of be veal with é tan¢ ( e ti n. VWOA n. NOA 
special angel ss v will properly 1 f pows \ f 14 F d ; 
‘ j j 
1 1] ' Pransposi sin. WO 
wether ) d fo eacl ‘ é er ! / 
tered lowical aeauence that either mem- from standard lists published in ecar cat ( 
‘- e a ; ' et A 
er couid torm part of nv thet ym log 
ination. By inspect f Fig. 1 Referring to Fig t OM ON |! 
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values for angles 1JO R and N OR that 
NOR is R MOR, 
that the sum of the angles is equal to 


sin times sin. and 


angle MON, thus satisfying equations 
(1) and (2). 
Proceed next to find the value of the 
ratio — 
BP 
: PR 
Since OR = = 
sin. WOR 
A A 
and OR=- = 
2 sin. RK O P cos. MOR 
theref . A 
lerelore 7 == ‘ 
sin. WOR cos. WOR 
T . A cos. MOR 
ransposing, .,=~. : 
POSINSs 7B = sin. W/O K 
A 
Let == 7 
B 
t] cos. MOR bas 
en r=; 3 
sin. WOR 
In the same manner we can prove that 
}) P cos. NOR 
Tr (4) 
( sin. NOR 


While this may a tedious process, 
in practice it 1s 
and the 


problem will show both the method and its 


seem 
a very simple operation, 


following solution of an actual 


1 


simplicity. Suppose that power is to be 


transmitted through the two shafts whose 


center lines intersect at an angle MON 
of 60 degrees, and that the speed ratio 
’ ae 

, is to be 2 to 1. As angles are nearly 
iE: ; 
proportional to their sines, it becomes a 


simple matter to determine by inspection 
of table of that 
(.656) 2 sin. 19° (.325) nearly, and that 
41° -++ 19° 60°. Therefore angle NOR 

j1° and angle TOR 
values of the sines and cosines of 


natural sines sin. 41° 


- 19°, substitut 
ing the 
these angles in equations (3) and (4), we 
-945; -7547 
get r= = 2.9 and 7” =°* y 
» 325! 


From a catalog list we 


wv 
sn 


me 1,15. 


.6560 
now select the 
pinion of a pair of right-angle gears hav 
ing a ratio of 2.9, and we will suppose that 
a pair found having 17 and 50 teeth an 
swer the requirements for strength. Since 
the speed ratio of the shafts is 2, the gear 
to run with the 17-tooth pinion must have 


2x 34 teeth, and it must come from 
a pair in which it mates with a gear hav- 
39 teeth. Therefore the 


17-tooth pinion selected from the first pair 


ing 34 & 1.15 


and the 34-tooth pinion frém the second 
are the gears required. 

$y referring to Fig. 2, observe that B is 
the pinion of the pair B-.4, and that when 
MOR atio 7 
MOK 0, ratio , o, and that this 
ratio constantly increases, until MOR 


WOR 45°, when * = 1. When 


Jf OR becomes greater than 45°, the gear 
R becomes the larger member of the pair 


B-A, and the ratio continues to increase 


in value from 1, when 1JOR 45° to 
infinity when MOR 90 
From these facts the following 
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When the angle MOR is less 


use the pinion of the pair B-A, 


deduced: 
than 45 
and conversely when the angle MOR is 
greater than 45°, use the gear of the pair 
B-A. As a corollary it follows that the 
same rule applies to the pair D-C, using 
the angle N O F as the critical angle. 

As the diagrams in Figs. 1 and 2 are 
drawn with angle MON less than 90°, 
Fig. 3 is drawn to show angle MON 
greater than a right angle. It will be ob- 
served that the obtuse angle uses larger 
gears than the acute angle, of which ad- 
vantage may be taken in where 
strength is needed and consequently large 


cases 


gears required. 

While it will generally be 
find a pair containing one of the required 
found more diffi 


possible to 


gears, it will usually be 
cult to find a pair from which the mating 
That is to say, after 
having found the 17-tooth pinion, it will 
be difficult to find a 34-tooth pinion be 
o a pair having a ratio of 1.15 
There is also 


gear can be selected. 


longing 
with same pitch and face 
the danger that the teeth of the two pairs 
from which the mating gears are chosen 
may have been designed by different sys- 
tems, and that therefore the mating gears 
will not run well together. For these rea- 
sons it is much better to use two gears of 
the same size—that is, making _ = 3, the 


required speed changes being made at 
some other point 

In the example given above, if the re 
quired speed ratio were I instead of 2, 


angle NOR would equal M OR, or 30° 


Substituting the values of the sines and 
cosines in equation (3), we would get r = 
866 

1.73, and we would select the 
- 500 


pinion of a pair having 24 and 42 teeth 
and a speed ratio of 1.75. Although this 
ratio varies slightly from the one required, 
it is sufficiently accurate for the class of 
work in which cast gears are used; at 
least this method gives the correct ratio, 
and whether gears available are accurate 
enough for job in hand must be decided 
by designer. 

It is safe to say that any reasonable ratio 
may be found in some catalog, and there 
fore whether gears of required ratio are 
found to be commercial or not, depends 
solely upon the number of such catalogs 


at hand. 


Back Rests for Grinding Machines. 

An important advance in back rests for 
grinding machines has been made by the 
Brown & Sharpe Manufacturing Company, 
and of it we give illustrations herewith 
Its aim is to enable all work of any length 
or diameter within the capacity of the 
machine to be ground much more rapidly 
than is possible by the older methods, and 
with the certainty that it will be round 
and of uniform size throughout when fin 
ished. 


Fig. 1 shows the Brown & Sharpe plain 
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grinding machine with a long piece of 
work in position and with five of the back 
the distance between the rests 





rests in use 
being from six to ten diameters of the 
An end elevation of the work and 
elevation of rest 
The shoe a is of a radius t 


work. 


a side the are shown 
in Fig. 2. 
suit the finished diameter of the work and 
is pressed against it by the light springs 


bce having thumb-nuts de to adjust their 


The spring b bears against th 
which in turn 


tension. 
sleeve nut f of the screw g, 
bears against the heel of the shoe a and 
causes it to turn about its trunnion /1 
3efore the work reaches its final size the 
shoe is depressed and thus lifts screw 

the of the 
The correct of the 
parts is, however, such that when the work 
f will bottom 


and nut f against pressure 


spring b. adjustment 


reaches the final size the nut 
in its cavity and hence the spring can then 
push the shoe no further. 

shoe is 


The piece i which carries the 


supported on a roller mounted on the 


stud 7. Its rear end is connected to a link 
k having a stop screw / and spring c with 
thumb nut e for adjusting its tension 


that when 


Stop screw I is so adjusted 


the work is to size it bears against its 
seat by the pressure due to the spring c. 
With the work out of the machine, spring 
b will force nut f to its seat and spring ¢ 
will force link k to the left until screw / 
reaches its stop, and the shoe a will thus 
occupy a defined position, but with the 
work in place and before it reaches size 
the piece 7 will be pushed backward and 
the shoe a will be swung downward on its 
trunnion. The pressure of the springs is 
only sufficient to prevent vibration and to 


As the 


grinding proceeds the shoe a approaches 


resist the pressure of the wheel. 
the limiting position, which, however, it 
can occupy only after the work has reached 
the 
the grinding stops, 
exert further pressure on the work 
Successive pieces may be introduced and 
ground with the certainty that except for 
the wear of shoes and emery wheel they 
will be uniform in Wear of the 
wheel is compensated for in the usual way 
adjusting the 


correct size and once in that position 


as the shoe ceases to 


size. 


and wear of the shoes by 
screws g and lL. 
The action of the rest after it 


correctly set will, we think, be clear from 


is once 


the above description, but it remains to 


show how the adjustment is made 
The piece of stock and_ shoe to 
suit the finished size being in place, 


and /] are slackened and 


screws ¢, g 
spring b is given a light pressure through 
screw d to force the nut f to its seat. Screw 
g is now tightened to bring the shoe in 
contact with the work at both its bearing 
points and screw / is then turned forward 
to gentle contact, after which e is tight 
ened to give a light pressure to spring c 
and hold 7 in The 
grinding is now begun. As it proceeds 
the shoe soon loses contact, as the nut f 


contact with its seat 
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and screw / touching bottom prevent its 
following up the gradual reduction in the 
diameter of the work. Screw g is there 
fore tightened from time to time to main 
tain the contact and screw / is slackened 
to maintain the diameter, the diameter be 
ing watched at each rest as the grinding 
proceeds with the micrometer. When the 
first piece is finished the next piece is put 
in and ground without disturbing the ad 
justments, until wear of the shoe makes 


that necessary, as already explained 





The Engine Exhibit at Buffalo. 

The Lane & Bodley Company, of Cin 
cinnati, has addressed the following letter 
to other firms that exhibit engines at Buf 
falo: 

“Gentlemen—The writer has just re 
turned from the Pan-American Exposi 
tion at Buffalo, where we have an engine 
on exhibition You are also exhibitors 
We are addressing this letter to all who 
have engin nstalled in the cellar. 


have been imposed upon. We believe that 


velieve that all engine exhibitors 


99 per cent. or more of the visitors would 
spend a week on the grounds, and would 
leave without knowing there is an engine 
exhibit. 

“The engines are down in a hole, and 
there is nothing to indicate that the hole 
exists, nor that it contains an _ engine 
exhibit. This hole is roofed over as low 
down as possible, to clear the tops of the 
flywheels of the engines, and a few in 
idequate skylig! ts are inserted It is en 
tirely boxed in, and when the weather gets 


warm, will be a sweat box in which we d 
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placed in various parts of the machinery 


building, calling attention to the fact that 


there is an exhibition of steam engines, 
notwithstanding the appearances to the 
contrary 

“We believe a prompt protest and re 
quest for a satisfactory remedy will be 


effective now, but would not be later 
“Yours truly, 
LANE & 


The D’Auria Air Compressor.* 


BY HENRY G 


rl wi BopLey COMPANY 





MORRIS 

The present paper calls attention to a 
form of air extraor- 
in character that, had I not built 
everal of them and seen them work satis- 


new compressor, So 


dinary 
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degree of steam expansion, and the ma- 
chine works as well with a high as with 
a low expansion. Figs. 2 and 3 explain 
themselves. 

Since there is no mechanism of levers, 
etc., employed to equalize the propelling 
force and the resistance at every point of 
the stroke (such as is used, for instance, 
in a Worthington high-duty pumping en- 
gine), the question arises, how perfectly 
smooth action is attained in the d’Auria 
compressor, starting at the beginning of 
the stroke with a high initial pressure of 
steam against no resistance, and ending 
the stroke with a propelling force prac 
tically nil, and resistance at a maximum 

This result is accomplished by the d’Au- 
ria “hydraulic compensator,” which is a 
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liquid column contained in the compen 
sator pipe is affected reciprocally, to and 
fro, by the plunger and acts in exactly the 
same manner as a balance wheel in a 
watch, taking up the excess of energy in 
the first half and giving it back, with an 
exceedingly small loss due to friction, in 
the second half, of the stroke. 

The action of this 
perfect that the machine is never bolted 
down to the floor on which it stands, and, 


run at 


compensator is so 


under such conditions, can be a 
high rate of speed without vibrations. I 
an 8x9x8-inch compressor of 


this type work suspended in the air from 


have seen 
chains, and also run while on rollers, and 
another of the size making 340 
strokes per minute without being bolted to 


same 

















factorily, I would hardly dare to bring it 


forward as an accomplished mechanical 


fact: namely, the d’Auria air compressor, 
built on the same principle as the d’Auria 
pumping engin 

lhis is, as Fig. 1 shows, a non-rotative 
compressor of the duplex type. So far as 
steam economy concerned, it may be 
said to have less limitations than even a 
crank and flywheel compressor, for th 
imple reason that, while in the latter the 
high degree of steam expansion calls for 
heavier flywheels, heavier crank shafts, 


etc., the moving parts in the d’Auria com 


pressor are not in the least affected by the 
* from a paper read before the 
Mining Engineers 


American Institute of 


rHE D'AURIA AIR COMPRESSOR. 


cylinder, fitted with a plunger carried by 


the same piston rod which connects the 
steam and the air piston. The ends of the 
compensator cylinder communicate with 


each other by means of a loop of pipe 


turned into the form of a very rigid bed 


plate, which adds to the strength of the 


machine, and preserves, under all condi- 
tions, the alinement of the piston rod, 
This evlinder and pipe are filled with 


water or any other liquid, and, as there is 
no loss of liquid beyond that which may 
leak through the stuffing boxes, are easily 
kept full from any source of water supply 
through the small pipe and two check 
valves, shown in Fig. 3 

When the the 


compressor 1s in action 


the floor—and under these conditions | 
was able to balance upon it a five-cent 
piece on edge 

These compressors have no dead cen 
ters. The cycle of their action being lim 
ited to the pe riod of one stroke, they are 


able 


fitted 


to start and stop instantly, and, if 


with a sensitive pressure regulator, 
they will stop completely on a small varia- 
tion of air pressure and will start promptly 
that falls 
the normal. 

It may be asked, What would be the ef 
fect of a of load the 
compressor, happen by the 
breaking of the air pipe? 

] 


cv is met in the d’Auria 


when pressure slightly below 


sudden release on 


such might 
This contingen 


compressor, as in 
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the d’Auria pumping engine, by a simple 


and effective device. The exhaust steam 
in the steam cylinder is cut off by the pis- 
ton itself about 1.5 inch from the cylinder 
head, and from this point on a considera- 
ble amount of steam cushioning is done 
in the cylinder, stopping the piston, under 


ordinary conditions, at about 3¢ inch from 


the cylinder head. Of course, this 3 
inch clearance is filled up with steam at 
boiler pressure, which, while it does no 


harm, does a considerable amount of good 
by keeping the piston and cylinder head 
hot when- steam is admitted. On the other 
hand, the compensator plunger has a num 
stroke be 
if the 
inch), 


which, in case the 
(that is, 


than 3 


ber of slots, 
comes longer than normal 
clearance becomes less 
overrun the bearing of the plunger and 
open a by-pass for the column of water 
which the forward 


is pushing plunger 


[hus the pressure on both sides is equal 


prevented from 
Of course, this 
when the load 


ized and the pistons are 
striking the cylinder head 


device comes into play only 
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TION THROUGH STEAM END 


SE« 


l nde r 


inch of clear 


is suddenly released ordinary 


conditions—that is, with 3¢ 
ance in the steam cylinder, the by-pass in 
the compensator will not open 

here illustrated is a small 


\uria 
both in 


The machine 


larger sizes, the d’ com 


one In 
are made compound alr 
and fitted 
and 


economy of steam 


pressor Ss 


and steam, with the most ap 


air valves to insure 


A d’Auria compressor 


proved steam 


of 3,000cubic feet capacity per minute,com 


pound in steam and air, with inter-cooler 


all complete, weighs about 46,000 pounds, 


occupies a floor space of 25 by 8 feet, re 
quires no other foundation than a floor to 
and does not need even 


floor \ 


and tlywheel type, 


upport its weight, 


to be bolted to the compressor 
capable of 


the 


of the crank 
doing equally efficient work, and of 
same capacity, would occupy a floor spac¢ 
of about 56 by 18 feet and its flywheel 


] 


alone would we 45,000 pounds, the to 


} 


igh 
, , , 


tal weight of the machine being proba 


| 
ny 
about 170,000 pounds 


Where space is a consideration the new 


type offers considerable advantages, occu 
pying only one-fifth as much area as the 
former type. In weight it is as one t 


four, involving much saving in the cost of 
foundations, which is an important item 
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Moreover, it can be moved from place t 
place without any trouble, being, in the 
full sense of the word, a portable ma 
No 


always start 


chine. matter what its size, it will 


and stop promptly by opening 
or throttling the steam, without any dead 
center. 

rhe principles involved in the d’Auria 
have been and 


compensator recognized 


Remarkable Behavior of a Naphtha 
Gas Machine in a Fire. 


Che following letter f1 e Ameri 
Gas Furnace Company explains itself. [ 
der the circumstance think the note of 
exultation in tl ettes e admitted 
|  otieahl 


pe quite ustinabi« 


Editor American Macl 


stated by Prof. Goodman, of Victoria Uni In your issue No. 20 you noticed the in 
versity, Leeds, England, in his work on “{4!!@tor « = we oes plants at the 
“Mechanics Applied to Engineering — = ’ , : 
Messrs. Morey & La Rue, Elizabeth, N. J 
ait On the same day these were con 
e ° I¢ ely aest \ I ng be« 1 
Spacing for Prime Numbers on!!! ipoeeninns 
. “1° pel \ W CCK 
the Universal Milling Ma- : 
, was gen now 1 naphtha 
chine—Errata. gas ma W 1 in thes 
BY WALTER GRIBBEN wo f wspa repo! 
Mr. Luper’s table of gezrs, in your issuc sign ’ line 
No. 20, I consider a most valuable acquisi- the orig ¢ ep ng 
tion to machine-shop literature, but there that | é her report 
seem to be a few errors contained in it s t 
: —— ———— . = pr pel 
> L\ ) is | 
i. pp] 


























notwithtanding the corrections by Messrs 


Brown & Sharpe. I do not suppose it 
would be exactly fair to shove this off on 
the compositor, so it may be due to th 


nferior quality of the ink used in yout 


pressroom. 


As near as I can figure it out, 105 teeth 


have no business in this table, as that 
number can be cut in the orthodox way 
by moving 8-21 of a turn 

In the case of 134 teeth, indexed for 


140, the gear ratio should be 7 to 12, o1 


gear 28 on worm and 48 on spindle. I 
have not tried these gears in place; but 
they are used to cut 67 teeth, so they 


should mesh properly 

For cutting 159 teeth, indexed for 160 
a gear ratio of j tol would be called for; 
which condition is not satisfied by gears 
unless the 
first 


64 and 48 as given in the table, 
compound stud is used with 24 as 


72 as second gear, and this com 


esl 


though, by 


gear anc 
bination 
be done, 


will not m properly. It can 


indexing for 160 
using 72 on worm, 24 as first gear on stud 


64 as second gear on stud, 48 on spindle 


with no idler 
For 161 teeth, indexed for 168, the table 


should be 


calls for two 


idlers, which 


one. 





in 
I ( v 1 Cl I 
I ‘ | f 
witness ere f ‘ Phere 
I ( l I ( i ft 
contilagrati lestructio1 
OL tine pl t a n 
which star ‘ the n t the 
whole p pr ed in 1 
working part igh ered 
pots f ! g 
wl ch ne lest yea 
and it i ‘ cline 1 re 
opera n ( notice 
While t é dy 
pel ent ‘ ‘ lling 
f naphtl g gave u ul 
Ti¢ a i¢ e em ( cve 
conce ible p1 f¢ vere 
tests e has now be 
ject i 1 time should « 
\ e ever ti that ther 
ure for generating 
re 1 ] I int than those 
) d 
1 I © | grap 
her luced in Fig 
I d \ taken on the 
( f t f t] tt gas-house 
be Ww ig int buried 
l 1 ¢ ichir ( ] 
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tank under the machine could not explode 
under any known law of physics, being 
solidly confined by the earth and filled 
with water so far as it was not filled with 
oil, both under slight pressure from the 
water reservoir above the tank, so that n 
air space existed anywhere, and no at 
without which an explosion is simply 1m 
possible, could get into any part of the 
system. How perfectly tight the machin 
is, is shown by the mercury gage, whicl 
you can observe in the photograph [Fig 
3]. This gage is used to ascertain the 
pressure with which the air is forced int 
the machine and the gas out of it, and a 
it stood when the photograph was take 
shows a vacuum in the machine, caused 


by the cooling of its contents and subs 





quent contraction, and the vacuum thu 











created could not be filled because th 


‘ ti 
Ul 


whole machine was too ht to admit ai 


FIG. I. GENERAL VIEW AFTER THE FIRE : 2" 
through any joint or any valve 


We were the first to demonstrate the 





charred and burned Phe sash and win 
Gow ire cle troyed and thre doo! nearly 
burned through, showing that the flames 


found their way to the machine, and neces 
arily produced vapors in the generatot 
ind feeding tank which contained — the 
naphtha required for the operation of the 


machine. These vapors necessarily ex 





panded, and would have burst the ma 
chine but for the provision made against 
is very contingency, which we call a 
water seal sack.”” The vapor as it ex 
panded was promptly vented as soon as 
{s pressure rose to about 2 pounds to the 
quare inch When this pressure was 
reached it di placed the water in the watet 
eal, and the vapor was discharged 
through the pipe connected with it into 
e open air, where it harmlessly burned 


from a nozzle. 





When the fire was over, the machine 





cooled and the generation of vapor was 








topped, and as soon as the pressure was 


reduced below 2 pounds the water flowed 


FIG. 2. EXTERIOR OF THE GAS HOUSE AFTER THE FIR 


hack into the “‘sack”’ and the machine was 
iain hermetically sealed The storage 
yracticability of safely using naphtha in 
I 3 ; | 


gas making, and therefore believe that the 





present is the proper occasion to secure a 
more general recognition of 1 fact that 
I 


naphtha can be safely 


to the very natural prejudice which gas 





making from naph 
countered. 


Incidentally it may be mentioned 











Messrs. Morey & La Rue received 10 bat 
rels of naphtha the day before the fire 
These barrels lay between the gas-houss 
and the burned building, as shown 1 
photograph, and are charred on the out 
side. Had these barrels been empty the 
would have exploded and added mate 

to the blaze. Under our system, howevet 
they are full of water and could not ex 
plode; hence tl ey, too, escape d the con 
flagration which surrounded them As 





the oil in the barrels was transferred t 


the storage, it was replaced by water un 














1 
th 
ul 


der pressure. This is in accordance wi 


FIG. 3. THE GAS MACHINE AFTER THE FIRE. the invariable rule governing our whole 
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system, according to which no air space is 
allowed at any time in connection with a 
REICHHELM, 

Co 


naphtha storage. E. P. 
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A New Automatic Screw Machine. 


The accompanying illustrations show a 
screw mach 


Machine 


liew automatic ine—the pro 


duct of the Automatic Company 


of Greenfield, Mass.—which has some 1m 

portant features 
First of these is the method of cam 
ming The cam drum is arranged with 
[-slots, as shown, and the cams are sub- 
An assort- 


tantially made of cast iron 
[ les, sufficient 


cams of various ang 


§ ot 
with the machine and, these being properly 


nent ol 


for a great variety work, is furnished 


the drum, may obviously 
of 


not shown, are provid 


machined to fit 


be set up with very little loss time 


Substantial covers, 
ed for the cam drums, which are thus en 
tirely enclosed and protected from chips 
and dirt 

The 


machine is driven by a single belt 


the manner in which the feed motion is 
taken from this belt being shown in Fig 
2 The chief advantage of this method 


of driving is that it is impossible for th« 
feed to inue to act and do damags 


cont 
in case the main belt runs off the pulleys 
lacings. The circular gear 
ind the from 


the feed belt pulley contains a 


or parts at the 


case shown bel inclined shaft 
sun and 

y hick made t : 
ot gears which 1s made to act 


thus 


planet train 


] 1 


by a suitable lever connection and 


accelerate the feed and bring the tools up 
th corresponding saving of 


nd wheel below 


to position Wi 


the belt pul 


time. The ha 
leys is for traversing the feed by hand, 


clutch being fitted to the hub of this whe 


for connecting or disconnecting the power 
feed. 

In case one or more of the turret holes 
are not occupied by tools the turret can 


be adjusted to turn past such holes with 


out stopping and without making the feed 


traverse 


Fig. 2 shows that screws may be slotted 


and thus be completed 


delivery from the machine. For this 


purpose they are gripped by a chuck held 


in one of the turret holes and by it re 


moved from the position where the turn 


ing and threading are done. This chuck 
in turn delivers the screws into the sheet 


instead of, 


metal spout shown in Fig. 2, 
is usual, dropping them into the pile of 
chips from which they must be picked out 


by hand 


Three cross slides are provided, one of 


which is vertical. They are arranged upon 
the headstock, instead of upon the frame 
slide 


of the way 


ius shortening the turret 


as usual, tl 
and putting the guideways out 
The slides are independ 


J 1 1 
and each one 


of falling chips 


ent of one another is fitted 


with a fine adjustment 


l into the meth 
that 


quarter 


\ principle is introduced 
of 


used by 


mach 


od 
first 


supporting the ine was 


Professor Sweet a 
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of a century ago is rig 


but 


One pair of legs 


oil 


Three Box Tools and Some 











idly bolted to the pan as usual, : 

the other is connected by a pivot. The Fixtures. 

machine is thus really supported on thre« \. H. ¢ 

points, although apparently on four. The The ac ving <¢ strate 

purpose of this is of course to prevent 1umber of sp for turre 

aun uneven floor—and all floors are uneven lathe work \ en well ed an 
from twisting the machin« To avoid found va ( prac es. I and 2 

any tendency of the machine vibrate « shi gap d fr f one 
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FIG. 2 REAR 


VIEW OF AT 


under the torsional strains of 


this 
the 


vided which are tightened after the 


pivot 
cut, two supplementary bolts are pro 
ma 
on the floor 


chine has “found itself” 





\ bill is before the British Parliament 


to permit the construction of an expres 
lroad between Liver 
The 


and acceleration, 


mono-rail electric rai 
pool and Manchester 
after allowing for stops 


is to be 110 miles per hour. 


actual speed, 


follow 
Phe shank 4 carrie drill or any tool 


needed for end work, and a forming tool 


3} of the round order is held on the stud 
or post C in the movable piece ). The 
latter | gue /° which slides in a 
lot n G&G the p e £ fastened to the 
tongue p he sliding piece /) in 
place The handle pinned in the frame 


bar H 
The bushing J in the 


G and connected by the with /) 


moves the latter. 








004 


biock K guides the work and in the open 


ace backs it for the forming-tool cut. 
The stop-screw L with check nut regu 
tes the depth of the forming-tool cut, 


and MV is a shield of thin metal attached 


te PD to keep the chips out of the slide. 


The principal advantage of this class of 
tools consists in getting positive and con- 
centric cuts regardless of any wobbling 
movement in the turret 


In Figs. 3, 4 and 5 another is shown, 
in which the point of interest is the posi 
which the tool N cuts the metal, 


so on the end vertically 


tion in 


1 
( 


instead of 
The cut- 


ing 
on the top or side horizontally 
corner of the tool is seen best at O, 


ting 
Ing 
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Fig. v4 
ROX TOOL WITH MOVABLE FORMING CUTTER 
Fig. 4, and P, Fig. 3. This is a very 


effective tool, and many believe that there 
a special advantage in having the cut 
the end of the tool. 


\nother one of the boxers, seen in Figs. 


On 


G and 7, was used successfully for groov- 
ing rollers for a typewriter carriage. Run- 
ning on a round rod similarly to the posi- 
tion of tool and work in Fig. 6, it was ne 
the hole 
and this secured the required 


cessary to have rim and center 
concentric, 
moothness and absence of friction in the 
The hole 
is made in the roller and guides the work 
Another box tool of 


arc of a 


iction of the carriage center 


on the center pin Q 


the kind cuts a second 


smaller circle in the roller, as shown by 


same 


AMERICAN MACHINIST 
the dotted line R. This further lessens 


the friction of the roller on the rod by 
reducing its bearing surface to the two 
points S and T. 
over the work, and once set is always set, 
as it can be removed for grinding without 


The cutting tool U passes 


changing the adjusting screws VV VV. 
A check washer at W 
take up the lost motion in the feed screw 
X. The tool U 


ter for removal. 


nut and tongue 


is run out like a lathe cen 
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which falls out when cut off. The cut- 
ting-off tool should not touch the edge 
of the bushing, else it will nick it and 
score the work by it 

Figs. 10 and 11 show the method of 
holding to center the second end. The 
work J is placed part way in K with twee 
zers and pushed home with the drill. Then 
the loose tongue L is held in place and 
tightened with the thumb-screw M. After 


when the 


J is 


centered M is loosened, 


i 


t 





























BOX TOOL WITH 


Oo 


Z ee 


% C 





~—— 


J 


Fig. 6 











TOOL FOR 


BOX 


POOLS FOR COUNTER-SINKING RIVETS. 


Figs. 8 to 11 illustrate a em- 


process 
ployed in making a lot of rivets with a 
sink at each end for spinning the same 
1 are tool holders fit- 
Fig. 8, B is a 


drill 


Che point of screw ( 


in the work. AA. 


ting the turret holes. In 


holder for the centering and guide 


bushing locates and 


secures /) and at the same time fastens 


the drill, which is backed up with the 


Che bushing # drawn over the 


centered piece G turns back any burr made 


screw I: 


by the drill, so that G is ready to enter 
This bush- 


ing J is half open where the work comes 


the cutting-off rest H, Fig. 9. 


END-Cl 


U~. 





FINISHING 

















'TING CUTTER. 
Vv Vv 
: = 


cuni$ Ww 
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Fig. 7 


ROLLERS 


pump-pin N shoots the piece J out of the 
O is pressed tight on to P, and / 
of the latter 


chuck 


is made of a segment and 
must loosen the work readily. 

These tools are not presented as a final 
or best plan for such work when made in 
when a two-spindle drill 


But 


lathe can be itilized as occa 


great quantities, 


would be better they show how the 


turret sion de 


mands 


1 


The principle above illustrated is fur 
ther carried out in Figs. 12 to 17, which 
show its adaptation to bench-lathe work 
In these figures A is to be held in the 
chuck in the lathe tailstock spindle, for a 
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turning rest. A tool shaped as s 


= 
best adapted to turning very delicate ) 


shafts, as the pressure of the tool is J j 
1 
i 











engthwise rather than angular, or like a F ; 





instead of }, Fig. 17, as with a diamond 
point tool 


Fig. 14 is a long slender shaft wi 


needle point tor electrical work If the i rer] 
turning is a short one, point the work and — a — — 











use a I¢ nter, | 1 tl case turt 
the ends t B. Fig 12 Re hem in M ) Fig. 9 
{ and turn to the shoulder, as in Fig. 15 _ 





For turning down a tip like that in Fig P } ae Ait " 






































where the ¢ yrric | s locl the piec 1c . r ul 
: n 
: Fig. 34 . Fig. 4 N 

so tnat heavy cut can be made and the 

e mad n one turning If necessarv ) FOR CC I NKING RIVI 

» make 1 e than one cut to turn the 
vork very ll or make more than one 
shoulder ‘ ( he end f Siz¢ is in : ; 
Fig. 12. and cu { aft | | 1 is 
If I2 a Tle Wa l i ré S | 
the wor t each end of diamete — } I {2 

ie 
S af ' + } vies = 
nd nen tiie me Catil He ¢ wht Ca F 14 
ig + — 
7 1 I 

in a chuck in the lathe at tl t pou rol _ A 
pointing with the emery wheel C, Fig. 16 ] 
rest the work in ittle metal piece with i I 13 
eve-hok ) held I the ] ind There 1S Fig 15 

1 1 ’ 1 | - - 
notning ( ( ( p Ive nei 1< = 
wanted, when a close-fitting sleeve held 


in the three clamp back rest can be used 





for a guide rest \long this line a turning 
ind thread-cutting rest seen in Figs. 18 te 
21, requires hardly any explat ol Phe 
i 
1est slide s to plac on the lathe tailstoc k 
i. 4 Dies sie a ae : OOLS FO! MALL 1 NID AND PO 
spindle 4 gs. 15-21, where it 1s Clamped 
with the two screws 














Vaan ain 
ai Ds ro le 


=; a = ————~—— 
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RI r FOR THRI {ALL W( K IN Hit LATHI 
GRADUATING TOO vith the round dies in general use. The D back to the center G and threads the 
1 1 } ‘ 
ig ? grac 9 ed « ‘ rig. 2 ( p 
i ‘ rl ‘ indle ( D ( ed 1 1 e! ethod 
, ( t ] ] d « 1 | ‘ rm t 
fted an 1 off from the work by th : actly 
: F at Isitar sy¢ ] ly +] Leevsiel 1 j ‘ +1 ] ‘ ] ‘ nal na / 
, ) , es of the « ( lie | e k ed ‘ indle d 
pin being placed in B instead of A ed m k 8] 
hollow handl the inside spindle D shows the reat f the die holder cut 
A ee Been lides, compressing the long spring / en to drop dow1 r the spindle expe 
In Fig 23 I show a de gn tor 1 di vn. when readv to start The | ] ler can be ised 


holder for threading work on lathe centers die goes on to the work, the spring holds’ with only one d spindle 
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Letters from Practical Men 


Ancient and Modern Engineering. 
Editor American Machinist: 


I had been living in Egypt at the 
ne and in the neighborhood where 














the pyramids were being built, or where 
( vere cutting out and dragging across 
Se 
- 
me J 
<3 | 
-_ \ 
din Machinist 
GRADUATING TOOL FOR THE MILLING 
MACHINE ARBOR 
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the world worked 
of it 


dropped and forgotten, and that’s why we 
| 


ds 


rest was properly 


wong, an 


don’t know more about it. I am very com- 
for myself, that 


er things to-day in engineering, 


pletely assured, we are 


th our hile kee wur eve 
s worth our while to keep Our eyes 


n these things, and it will do us more 
od to talk about them a little than to be 
hining about the lost arts 
[ have an idea that the city of New 
rk should be at the present time about 
the most interesting spot in the world to 
the engineer. New York is not a city that 
built, but one that is being built, and 
he building of the more or less perma 
nent city is not so much, as of old, the 
ork of the bricklayer and the stone 
1 nas it is that of the engineer, and all 
the resour of the fully equipped engin- 
eer here find full employment. The mod 
ern citadels in which are the headquarters 
Tr the¢ and syndicate S are not mere 
pil f brick or of stone set upon the 


ground; they are structures of steel whose 
foundations are sunk to the solid rock 
rhe greatest of our works, however, are 


ill for the use of the common people 


The bridges and the subway are for the 
masses, who are still the life of the city 
and the nation. Over these morning and 
night must unceasingly flow and ebb again 
the ever-swelling tide of humanity with 
ut which the metropolis is nothing 
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of 


necessary 


al 


agencies 


conditions or displacement other 


ready installed and 


The 
under the busiest of the streets, through 


way runs for considerable distances 
wi 

which pour constantly hurrying throngs 

of pedestrians, horse-drawn vehicles with 


heavy loads and lighter ones for pleasure 


or convenience, the restless automobile, 
cable cars, sub-trolley cars and the primi 
tive horse car, and none of these are 


stopped. Under the ground are sewers 
pipes 
conduits 
be 
mapped incorrectly and of others there is 
no record, but they must all be respected 
The 


while the roadway 


for water, or steam and electric 


Most 
planned 


gas 
of these are mapped and 


can for beforehand, some are 


usual task 1s to hold them up 


13] 
alike 


is built and enclosed 


under them and it then becomes their pet 


manent support. Pipes and sewers have 


to be raised or lowered without interfet 
ing with their functions. Water and gas 
pipes may sometimes be shut off, but not 
always, but the flow of large sewers can 


never be stopped, SO the work goes on 
with full recognition of the fact 
One of the most erations 


interesting oj 
] 


to me is the building of the road directly 


under the two parallel lines of the under 


ground trolley road The two tracks, each 


with its central conduit extending a yard 


below it, are held absolutely in place, and 


the traffic is not in the least interrupted 


or interfered with, while the subway is 














FIG. 24 


‘country and setting up on end the obe- 


I think it is quite likely that I would 
he 


less of my 


aken some interest in t work and 


more oO val 


ive spent 


iable time in watching the operations 
Many of us are still wondering and de 
bating about how those things, and many 
other of the big things of old, were done, 
and we probably will never know about it. 


I do not, however, believe that of the 


now 


we 


would learn anything by knowing 


more completely the ways of the old work- 


ers. The good that was in their schemes 








DIE HOLDER FOR THREADING WORK IN THEI 


The rapid transit subway is of special 


interest in its construction, not so much 


vecause of the magnitude of the work as a 


whole, or the rapidity with which it is be- 


ng carried along, as for the range and 
7 in 


val of the engineering problems 

volved. We think of New York as a city 
which is built upon ground that is nearly 
level, vet the more nearly level rapid 


transit* roadbed must at one or two points 


be carried upon a viaduct higher than the 


tops of the surrounding buildings, while 
in an adjacent section the roadway is a 
tunnel through the solid rock more than 
a hundred feet below the surface of the 


DO, 
on under the 
there 


ground now that the work is going 


different conditions thus sug- 


gested is much to look at and to 


how and the why of doing 
of it all will be told after 
but most of us will be too busy 


as to the 


it Che 


it is di 


Story 


ne, 


work of construction has to be all 
little 


regular 


Che 


carried with as possible in 


of 


of existing 


on as 


terference with the currents 


human activity, disturbance 





LATHE 


carried along for several miles directly 
under it. This delicate work is done by 


the use of bridge trusses parallel with the 


tracks, one on each side of each track, 
from which suspension rods are carried 
down, with a sufficient number of cross 


beams under the tracks to hold them rig 
idly and securely. The portion of the sub 
way somewhat less than the length of the 
I then its 
up 
steel cross-beams 
the 
space between the top of this and the under 


excavated and 
Steel 


bridge trusses 


bed 


rights are erected with 


1S 


leveled and concreted. 


1S 


and concrete arches between them, 


side of the suspended tracks is carefully 
filled solid, 
support for the tracks and fot 


thus forming a permanent 
the entire 
street surface, when the trusses are moved 
along another length, and so on. Several 


lengths of these trusses, of course never 


adjoining each other, are in use at the 
Same time, so that rapid progress can be 
made with this portion of the work. Other 


parts of the job present features entirely 
different from this, and not less interest- 


ing, but it will not do for me to go into 
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Editor American Machinist 
One of th st useful t in g 
railroad | the hydraulic pre | 
almos nstant use, removing or | 
gil I pins o1 X Ik lo get a 
witl it ne¢ eve I 1 Tew da \ W 
et S pos e as to do \ 
traveling mn Vuring 
} ; ] 
Ti p l ‘ 
—— A es 1 
( cit ‘i \ i i 
, : 
peared on the der sur (see Q 
rendering e pre I y usele 
d of iron w ni f 
d copper strips were « 
the water ( e t ng t 
release pol Stopping > thre ‘ 
ply caused th to app 
the bushing at 4 It was quite evid 
hat the fracture extended e re 
[ ne pre W Ia tand ird l i ( 
had e€ n constant ¢ iD eigiit 
month The fracture must ive | 
due t defect the « ng, wl l 
not earlier en apparet 
\ th WWI! t¢ we { t Cl t ii { 
( u dupl ite ¢ 8 the ¢ I equ 
iy W ad i ( ‘ ( han 
nst turning out the usual 1 
omotives. It was therefore of the 
t impor e that at 1 it 
rep 1 ould l¢ (du ig + 
ength of the bore, it was practi 
possibl { top up the Ifa ire lt! 
I de ittempts t rep nm thie 
Siac I lt \ l i d ] Cl (| 
elrectua 
Afte consid ‘ ( lat 
vere suggested, bore n Kk ( 
cided upon tl d \ ' 
vhicl iterwal ed to ‘ 
successful The bushing, in 
tion with the leather washers pre 
ny leakage into the space containing 
fracture; but there w till danger ot 
head giving away under high pre 
To guard against tl n iron band 
nch thick, was placed across the end 
t cvlindet Che band w ] 
nto «¢ hape by applying it while 
nd was then re ed to have an 
1-im holes drilled and counte 
It w ag ed and placed in it 
er posit 1 he n ot tl 
was S¢ { hed on the \ ider | ¢ 
nder was now drilled and tapped for 
inch studs, and when the nd wi 
ipplied while hot, it was shrur n t 
enough ft overcome all dang f 
vylinder head bursting 
It w be noticed that the iron bu 
vered the ad n port we 
por for the gag nd the 1 V 
\ new adi n port dt d 
of its original posit and the gas 
plied t the pipe htt g | Tety 
was left covered, a ire W d be t 
not to run the pressure a e the g 
limit of 200 tons 
This pre ifterward iw two 1 
of continuous service on fractory 
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Repairing a Hydraulic Press. 
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Tar Lime Mu 
N 
Fig. 2 
G appreciate this simple device, by which 
se they can be made exact without having to 
touch a file to them. 
The drawing shows the device pretty 
completely, but a few of the parts and the 
i setting may be described, to make it per 
fectly clear. 
The part A, Figs. 3 and 4, is bolted to 
E — a a5 te | the planer platen by the lugs D DDD 
r = ms oT B with bolts just long enough to clear, and 
ss ioisteiacesanioipaiaeeaan prevent a wrench or anything from get 
J A l - ting accidentally jammed between them 
| D 1 = | and the movable plate B, in which case 
’ some of the patterns would probably take 
Fig. 3 a trip to the foundry 
y Fig. 3 shows B held to A by the screw 
stud C, which must, in order to get a per 
p fect curve and avoid chattering cuts, be a 
n nice fit, as well as the roller G on the stud 
nninptititee — wl F and in the groove //, Figs. 1 and 2, in 
\ which the roller travels 
2 | > = B has also the two T-slots E E, which 
\ \ 3 | are arranged, as shown in Figs. 3 and 4, 
\ to permit the clamping bolts to be adjusted 
B \ to the varying widths of work to be held 
\ {E \ - Figs. 1 and 2 I think need no further 
\ explanation than that when the clamp K 
is on the planer cross-rail, the slots J J are 
A so placed as to permit the grooved rail t 
be moved out, and not in and over tli 
iv) work, which would of course bring it in 
* the way and also make the curve in the 
opposite direction from that shown by the 
arrows in Fig. 4. 
| | In setting bolt 4 to the platen with the 
| \ end marked X X to the rear, bring B 
— ‘ \ parallel with A, and the stud C (which is 
| \\ the center) about central with the tool 
a \ holder. This will, when the parts shown 
| \ ; in Figs. 1 and 2 are put to the left on the 
‘ i Ame 


Fiz. 4 


A LINK PLANING FIXTURE, 





cross-rail and the grooveH is lowered over 
swing 


the roller G, make the plate B 
equally both ways 


Set the work to be planed central on B, 
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1 


both in length and width, and try the holes (as shown by tl 
curve. If more is required, loosen the Fig. 4). Drive in four pins of '4-inch the same 


ie small circles in holes, but they must match perfectly just 


cap screws NWN that hold the grooved round rough iron, allowing them to stick I use these tools a great deal. On one 
, 


rail and the set-screws 1 that hold the out on each side about 3¢ inch. They job, in which there were about twelve 


clamp K, and move in towards the center may be filed a little at 4 to make the jig thousand holes from inch to 1'4 inches 
of the cross-rail; and if less, move it out fit properly if necessary. Now, place the diameter, I doubt very much if fifty of the 
or to the left. Jig on the drilled casting, scribe the hole Ss ] ole Ss had to be reame d when the work 


It would no doubt be well to put a web for the bolts, drill them and case-harden was assembled and the rest came so fair 
on the bottom of A to fit in the planer slot, 
and graduate the base of the clamp K to 
aid in setting more quickly, and without 
trying. NicHotas B. MILter 

Chicago, II 





Cheap Jigs—Circular Milling on a , 
Drill Press—Proportions of Lugs. 





Editor American Machinist 
In a job shop it is sometimes advisabl 


to make jigs, but usually they must be 





cheap. I have found that cheap and satis 
factory jigs or templets can be made that 


answer for a short time, and the mor 











one uses such jigs the stronger the habit 
becomes Take, for example. a lot of Fig. 1 


wrought-iron bands shaped like the hoop 





on a wooden p 
iron being XI inches and to be drilled 


for four rivets equally spaced \s tl . Fig, 3 





hoops were forged and rounded on thx 
smuth’s stake. of course no great accurac 9 
! spacing t} t ets would he rec red 





nch bar, bent Z-shape so that when th A Fig. 4 A 





aches, teat a: in Fig. 4 is reed oo 4 Fig. 5 


























drilled to guide the drill, the walls of th ( J 
hole be g case-hardened One band w . imerican M 7 
laid off, drilled and slipped on the jig Fig, 6 
ind hole E drilled in the iie After ti CHEAP DRILL JIGS 
the bands were simply pped on the jig 
1 hole drilled, the ring turned till the hol 
can 11 ] \ l | ke / vhen i p 
was tuck nte if ind § the second hols 
dt ll d 1 n witl n hers, che ip - . , 
nd one 1 nd ecirate ie oh for 4] strain of t= 15000 
purpose D mie 

Suppose there are a lot of rectangular wi i a? mw 
flanged plat ill four sides to be bolted here W = load in It 
together by bolts thi gh the flanges wit —_ < » b= AB &d—F 
planed joint nd holes drilled 1-16 er 
S17¢ If the plates re ll the Sank ¢ Diam Load , D : ] 
| make a solid gag e Fig. 6. of half in | 
nch square iron, the ends being turned me l i I 

C pe ndi d. Le e remark, p: 63300 Tae 1 ? 1 
enthetically, that if there ar a large and 1 Svou . 1 1 , »% 
varied assortment of size f such plates i 10410 a | 1x | 1 pa | 4 
and they must. when bolt d up. come 14 13400 BN ome - ‘ 
a common level, it is imperative that the ae + = =r -— 
dimensior be adhered to accurat ly o1 1" 23000 1% 1 x 5 oh 
say, within half a thousandth of an inch FIG. 7. CIRCULAR MILLING ON A_ DRILI i. ~H000 5 . : 3 iy 
I have frequently had these planed to a PRESS = eS. WE. 5 
much more satisfactory Now for drill around the holes. The object of having 24 $5000 = aK 3 ‘ 3X 
ing the flanges lay out ind drill the holes the pins stick through on hoth sides is sO 2 50500 ( 2 s% 6% ) 
in one plate. Take a piece of flat iron, the jig need not. and in fact it sh: uld not | 2% |_ SO | 6% | 2% | 3% | 6X | 10 
Say Ygx3 inches and about 114 inches long e reversed, no particular accuracy being CAST IRON LUGS FOR BOLTS. 

1 11 





tha ) 4 Ios oe on . 7 
er than the plate and drill four guide pin usually required in the “spacing of the Tandien Medias 








670 
the bolts could be slipped in with 
e fingel nd in no case were the holes 
re than 1-16 inch over size J A 5-16 
t holes for 1 inch bolts. The secret 


that within narrow limits no deviation 


from figured dimensions was_ permitted 
nd the jigs were made so that they need 


reversed. No hardened bushings 


ere used, the templets being only case 
dened around the holes 

I, show in Fig. 7 a job of circular mill- 

g being done on a drill press The part 

a substantial cast-iron arm bolted to 

he drill-press column and bored in posi 

\ cutter spindle /2 is carefully fit 

ted to this arm and is driven by the drill 

pindle, while a collar on /: above the arm 

prevent the cutter from cutting too deep 

d the feed mechanism of the drill holds 

cutter into the cut and takes up the 

) Che cutter 1s shown just com 

> 








FOR 


RIG 


FIG 2 


out of the cut which was started from 


ing 
the inner end of 


he milled, of 
a plate B which turns on a 


the slot. The piece to 


which D is a sample, is 
clamped to 
tud in the drill-press table and is op- 
C. The indexing 


was done by drilling one plate, as shown 


erated by feed SCTCW 


in piece marked D, and then counter 
boring to the proper depth. Then the 
disks were dropped on a stud on plate B 
and turned till the milling cutter would 
enter the counterbore, then clamped and 


No 


The slots 


a cut started accurate spacing was 


required were about 5-16 inch 


deep by 1'4 inches wide, the disks about 


12 inches diameter 


lugs for 


The table of proportions of 





bolts may be handy—I have found it so 
The dangerous section was assumed to 
be at the center of the hole instead of 


at the root of the lug. This may have been 


AMERICAN MACHINIST 

a wrong assumption, but if so it is of little 
consequence, because if it is assumed that 
the load is applied at the center of the hole 
gives almost precisely the same 
Whether the formulas for a canti- 
lever are applicable here cr not, I am by 


and it 
result. 


no means certain, but, be that as it may, 
they look all right, and one might believe 
the bolt would break rather than the lug, 
should. That for 
assuming such a high fiber strain for the 
bolt The calculations have 

care fully ehecked A. 


which it is the reason 


been very 


BowEN 





Rig for Truing Crank-shaft and 
Crank-pin. 





Editor American Machinist: 

[ send you sketches of two devices 
which we find of service. Fig. 1 is for 
correcting the surface of a crank-pin 

at ne | G , F 
j + 
Tspeeetritar set crt viini Letts t) j s 
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K-SHAFT JOURNALS 
when after years of use it is worn out of 
shape. The hollow cylindrical shell 4, 
accurately bored and faced, is bolted to 
the face of the crank. The second hollow 
cylinder B is turned to fit A, and at its in 
ner end is fastened the cutting tool D. 
Handles M, N are fastened to the outer 
end of B by which to turn it, the work 
being done by hand. At one side of B is 
a longitudinal channel or groove for the 
feed-screw C, with room enough for the 
nut G to travel. The screw, nut and star- 
wheel F all travel around with B, but a lip 
at the side of the nut G constantly pro- 
the annular the 
outer cylinder 4. The stationary rod E 


jects into groove H in 
for operating the star-wheel is screwed 
into the center of the crank-pin and offset 
as shown to reach the star-wheel. 

When a crank-shaft journal is worn 
and requires trwing we use the apparatus 
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shown in Fig. 2. The sleeve Q, made in 
halves, is fitted to turn on the body of the 
shaft as shown. The tool, of the required 
length, is bolted to one side of the sleeve, 
and the piece bolted on the opposite side 
serves as a counterbalance. The pulley 
is an integral part of the sleeve, and the 
hand-operated 
available 


power is taken from a 


windlass or from any source 
The eccentric of the engine is made use 
of for feeding. A nut is clamped to the 
projecting side of the eccentric and the 
feed-screw is worked with a_ wrench 


When the 


quickly and accurately 


apparatus is set the work is 
done. 

A. BoLLINCcKN 
Belgium 


1 
Brussels, 


Criticism of a Pattern Shop. 


I-ditor American Machinist: 

On page 561 you print a good interior 
view of a German pattern shop, and as it 
1s supposed to be t modern sh p L ic 
called upon to point out a few sin 
omission and commission In the lef 
middle distance and in the foreground ar 
two band-saws, small of wheel, wide of 
blade and scant of clearance—the thre 
worst possible conditions to handicap 
machine with. A scroll saw is apparently 
not included in this outfit, and it is truc 
that they are not much used, but when 


you want to do any “inside’’ work, you 


want one bad, as this German company 


with the unpronounceable name has doubt 


less found ere this. 

Hanging close to the wal' on the left 
are a few hand screws, and, judging by 
appearances, the benches are pretty much 


occupied, which leads one to believe that 


there must be great scrambling f 


some 


hand screws when there’s lots of gluing 
up to be done, but perhaps there are 
in that “toolroom,” a handy place 
them when a fellow wants an odd one or 


two to clamp a joint that will not close 


Prominent in the right foreground 
that ancient and honorable, odoriferous 
and remarkable glue pot, and far be it 
from me to write one word that would 
injure its ““Barren Island” reputation, but 
the up-to-date shops do not use this type 
of pot, but one with a double bottom and 
sides, with a space between; all of whi 
is placed in the boiler. The beauty of this 
pot is that it does not burn the glue 
neither does the glue “‘cake” at the sides 
or become cold for a long time after re 
moval from the boiler, which cannot. be 
said of the ‘“Werkzeugmaschinen” glue 
pot. 


I notice also an almost entire absence of 


workboards, though a great profusion of 
“horse are in eviderce (apparently of 
the thoroughbred “selling plater” cla 

set at 


probably 


judging by their rather lean limbs, 
and 


differently « 


a rakish angle), while they 


do things ver there, it is a 
fact that our modern shops try to provide 
man 


at least one workboard per 
These things, Mr. Editor, I noticed i 
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1 rather hurried examination of vour half 
to be 
ut nothing to brag 


“Oxtp Bos.” 


tone; otherwise it appears a shop 


with a fair equipment, | 


of. 


Tapping Castings for Large Pipe. 
Editor American Machinist: 

I once had quite a large number of holes 
These 


diaphragm or rather in two diaphragms 


to tap for 6-inch pipe were in a 


one above the other, and they were situ 


ated substantially as shown in section in 
Fig. 2. 


and the spoiling of one of those holes 


The casting weighed about 8 tons, 


would not have been regarded as a joke 
My first idea was to make a tap and tap 
them, the same as one might with small 
sizes of pipe, but after experimenting a 


little with plates bored to the same siz 


I found it impracticable with the facilities 
[ then had. The holes were bored with a 
boring bar in a radial drill, which is a 
simple enough thing to do, but there was 
one feature of the rig that I wish to speak 
of 

In Fig. 1 is shown a portion of a boring 
bar with a fixed head having four cutters 
This head, being fixed on the bar, was 
fed down by the drill press feed gear 


Now, on the lower side of the bottom dia 
phragm, was a strap A, shown in section, 
secured by bolting through any hole or 
holes th 


a cylindrical hole near the center. 


t permitted, and this strap had 
A taper 
bush neatly fitting the boring bar complet- 
ed this arrangement, the beautiful feature 
of it 


kind 


which 
that 

Fig. 2, 

the 


being the taper bush, 
of 
always tight. Going 
attached 
split coupling 


gave a 


universal adjustment was 
we 


drill 


holes 


back to 


boring bar to 


have a 
spindle by a The 
are all bored out and we are going to tap 

The 
tapped 


bar is bored 
or 8 


held securely 


lower end of the 
for a 


shown at ( 


them 


and I-inch screw 6 


inches long 
down and kept from moving by clamp D 
A taper bush F affords 


a ready means of setting the boring bar 


and jackscrew FE 


without measuring, the bushing or head 
G fixing the upper end. This is shown 
better in 3 and 4. It 
‘unning fit in the hole to be tapped, 


Figs. should be a 
nice 
and held on the boring bar by a key dove- 
A piece of tool steel H about 
¥%4 inch square is held by a set-screw and 


Made thus 


it may be sharpened by grinding on the 


tailed in 
is chased 8 threads per inch. 


face and as the hole goes through to the 
shaft, the the 
shaft also, and so there is no trouble about 


he size 


cutter may abut against 
maintaining t 
With the bar in position, let the head 
until the cutter H touches 
An set-collar 


(not shown) follows it and is tightened in 


G drop down 


the diaphragm ordinary 
The drill press feeds are thrown 


the 


position 
and 
I tried 

the driller was not powerful enough to do 


it. The threads were finished 


out machine is ready to start. 


to thread two holes at once, but 


with 


a taper 
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tap, which fitted the 


using a bush in one hole to insurs é 
ment of the threads 

This tap is shown in Figs. 5 6. TI 
body was made of machinery é | 
teeth being dovet ed 1! ind he d posi 
tion by cover plates secured by cou 
sunk screws | given 1 
sions on the tch because e t 
perf ctly satisfactory ; 1 ne ( o] 
le to know the exact prot 
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BORING AND 


various 
W ish to 


the cutters 


members 
call attention to 


are 


little bit long in 


necess 


iry to 


gear up the lathe 


as though going to cut the 


I here 1 


very apt t 


tempering, 


then rap the cutters one wa 


#311 


ill they came just right 


recting ends were gr¢ ul d 
“Over plate S put on Phe 
carefully relieved by hand 


A 





tO 


L. BoweENn 








N FOr RGI 
s one point | 
and that is that 
come out a 
and I found 
mandrel and 
read tool, j 
threads id 
y or the othe 
Then the p 
flusl id the 


n x tl } 
| I 
Neglected Tools. 
} ‘ It 
call attentior — <a 
t H. W 





Holding a Springy Casting. 


4 
\ 





A Jig for Tapping Bicycle Cranks. 
I-ditor American Machinist: 
While in charge of the manufacturing 


department of a certain bicycle firm, I 


designed and had made the jig here 
shown for tapping the pedal _ pin-hole 
square with the crank. It saved much 
time and did the work. Of course other 
tools were made to drill and face the 
pedal hole before tapping. The cranks 


were 7 and 7% inches from center to cen 
ter and offset 1% The yoke 
ing the bushings to guide the tap was free 
to move back forward to the 
length of the The crank 
placed on the pin at the left and then 
into place, resting on the lower 
The bushings 


inch. carry 


or suit 
crank. was 
swung 
bushing in the yoke. were 
ground and lapped to suit the respective 


diameters of the tap, the pilot of which 


C— — 
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turn on the shaft, the small pieces from 
the lip of the cup point cutting a groove 
along the shaft, which most of them did 
I took the 


screws out and ground the cup points off, 


when heavy work was done 


making round points, and I never had one 
pulley slip on these presses or any of the 
machines. 

Where | time 
set-screws were not allowed in pulleys or 


served my in Scotland 


collars; we had to make hollow keys to 
fit the shaft. It cost more, but made a 
neat job, and no risk of catching the 


clothing and being twisted round the shaft. 
I never had any trouble with pulleys com- 
with a hollow key. I fitted up 
job of shafting when the ends for 


le ose 


ing 


one big 


were 34 inch larger, and the 


+ 


ce upling . 


pulleys were bored to go over the large 








part with tapered bushings cut in three 
J Ha | 
atten a 
| 
, [ I 0 
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\ CRANK 
was the size of the hole in the crank and 


al-o the bushing, which kept it in perfect 


position until finished The fixture was 
held in a bench vise, resting on the jaws 
on the lugs as shown A. M 


The Points of Set-Screws. 


Editor American Machinist: 
There is one subject which to my mind 
needs ventilation, and that is about set 


screws for pulleys and collars on shaft 
The set-screws, as made to-day with 
best for 


in the cen 


ing 


a cup point, seem to me not the 


the purpose. If the cup is not 


1 


break 


ter of the screw it will invariably 
when setting it down on the shaft, and 
even if not broken it cannot be set hard 


enough to make a firm job. I would have 


round points on the screws. They will not 
mark the shaft, they stand no chance of 
being broken; they can be set much easier 
to hold the pulley to do the work when 
hard work is required 

Having gone through quite a long ex 
perience among pulleys in a large manu 
facturing concern, it has been my misfor 
tune to have many pulleys with cup screws, 
quite a lot driving screw presses. It made 
considerable work at times to get the pul 


leys put back in place, when they would 


APPING JIG 


pieces to drive into the pulleys. It made 
a splendid job. I was there for several 
years and never had a pulley come loose, 
so that I claim it 1s not necessary to have 
the screws cut into the shaft to make them 
hold. A screw with a round point will 
make the pulley have more friction on the 
shaft A. SANGSTER 


Lubricant for Drawing Shells. 
editor American Machinist: 
Take 2 Ib | 


opodildock com 
monlard oi1,8 gals. of water; 


ap, 1 pint 


team or heat 


until warm. Have a square pan attached 
to the front of the press. Keep the shells 
well covered No need to keep if warm 
unless the shells are small, like primers o1 
pencil tips. I have used this for 25 years 
nd found it better than any other kind 
“NUTMEG.” 


His Name Changes Again. 


Editor American Machinist 

We have read with some interest the 
article in your issue No. 21, “And by His 
Teeth Ye Shall Know Him,” and also the 
one in your issue No. 22, “His Teeth Are 
Variable,” and have to say that this same 


man called to see us 


Our experience with him was much the 
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same as those described in the articles re 
to We the 


as we suspected before he that 


deceived in 


left 


ferred were not 
man, 
He represented him 


Whit 


yards and 


\rmstrong, 


he was not genuine 
self to be the son of the late Jos 
worth, and was inspecting ni 
buying tools for 
Whitworth & Co 

LANpbIs Too! 


VY 
firm, 


his 


COMPANY 


Boring a Taper Hole in a Big 
Wheel. 
Editor American Machinist: 

I lately saw a job that would have inter- 
ested your readers—boring a taper hole in 
an 11-foot wheel with a 5-foot radial drill. 
The wheel was a gear with six arms. The 
arm of the drill was taken off and the gear 
was laid flat upon parallel blocks on the 
drill table, the post of the drill coming be- 
tween the arms. The arm was replaced 
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1G FOR TAPER BORING 
on the drill and the gear was set concen 
tric with the drill spindle and fastened 
The stem S was placed in the spindle 


socket, and to its cross-slot was bolted the 


piece ( The lower part of C formed a 
clamp into which was fastened the upper 
end of a boring bar with a sleeve, feed 


screw and star-wheel for feed. The lower 
end of the bar B was sphi rical and rested 
in a spherical and concentric step A. The 
bar was set to the required taper by means 


of the slot above, and then the boring wa 


a simple job C.N. J 
The Open Shop Door and the Visit- 
ing British Workmen. 


Editor American Machinist: 

After reading Mr. Tecumseh Swift's 
interesting letter on The Open Shop 
Door” on page 573. I decided to send you 
this clipping from the editorial colum 
of a New England dailv of ecent dat 
You will observe that after callir g atte 


tion to the fact that several British mx 

chanics have arrived in this country for 
the purpose of visiting our shops and in 
vestigating our methods, the writer makes 


some rather peculiar statements regarding 


of our 


impossibility of 


with which manv shops 


the 


the secrecy 


are surrounded and 
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visitors gaining admission to such places. 
While the greater part of the editorial is 
all right, and the writer of it certainly 
“good living, 
the 


gets there when he says that 


good 
American 


wages and recognition make 


workman what he is,” it 1s 
hard to understand how the editor of a pa 
per published in the heart of the New 
have 


England machine tool industry can 


gained the idea that the doors of so many 
of our machine shops are tightly 


He Mr letter 
profit by it S. F. ARTHUR 


ck sed 


should read Swift's and 


[The following is the principal portion 


“This is an experiment and one in which 


of the editorial above referred to 


there is much less than Mr. Cassier imag 


ines for the English manufactt 





the first place, a great of the shops 

re cons ntly closed iga Ss visitors i d 
portions of them are closed against the 
\ rkmen themselves Phe re thou 
nds of secrets about An metho 
f manufacture which the manufacturers 
will not t ge iway 1 thet t any 
} 1cé¢ 

Should t Englishme cat mnt 
America 1 ds it I s shops t} 

S not 2g 1 ] ¢ \m tN sp 
The Ame spi \ gives vim 
\meru manutactures é bles ‘ 
vorkmen to produce more g 

ntry e independent sovereign ide 

An ( 1 1 od cs } t ' 
vervthing t t s done in this « ntry 

d good ng, good wag ind recog 

n ‘ e American wé man wl 


( What makes the American super 
fe gn workmen is the principle f 
en governments refuse to recognize 
here nething in tools and in system 
f course b le crowning tactor s tl 
very man is encouraged in the develoy 
ment ot il S b ities nd the exer¢ n 
f his genius. Oh, no, the British inspec 
ng force cannot get and carry away that 
whi mak¢ American workmen gr 


National Association of Manufac- 
turers. 
inual convention of Nati 


n of Manufacturers was held 


The si 
\ssoci 


xtn aft 


Detroit last week, the first session being 
called to order at 11 A. M., on the 4 
by President Theodore C. Search gy 
adelp! There were fi Idress I 
weilcon l Cit H B ) I | n 
tt Exe ve Comi et d by May 


siastically received, ft. p 

pt re v President Seat p 

Sel 1 } 1 re} { ( \ 

extended ng filty 1 ‘ I 

pre entat ind de 1 \ R ) 

Tr Cor ( \ Rus Leg 
Ve \\ Ship >» S1d1 r ) 


AMERICAN MACHINIST 


On the subject of reciprocity it was 


made plain that President Search takes 
advanced ground. He declared that the 
ratification of reciprocity treaties was of 


manufac 
that the 
for 


the utmost importance to the 
the Uni 
new conditions brought 
ign trade must be 
I do not 
that 

] 


ision of our magnificent export trade 


turers of and 


about by 


our 


met, s “T believe 


ying: 


overestimate its importance when 


[ say the ci and further 


mtinuance 


exte 


in manufactured products depends 1 


our willingness to barter privileges 


upon 
vith our foreign customers than 


other 


upon any 
influence we can discern at the pres 


ent time If we are not willing 


expect, not ony r S t privileges Ve 
J I 
now enyoyv, but SO pe l eta T S 
hh 14 7 
pu snmet if r seihshness 
Th } ¢ wl) 
iLiS Pp OV 1 ¢ \ \ 
( Key ( I ( r ) yuri re 
1 j 
1@ d1s¢ ss I ¢ repot ( t 
piace ] m lutac ire tte 
1] nutac rel \ Tew ve I vO \ 
1 ’ ’ 
M CC I r \ ) ao 
ent ft m t 
I I s ‘ WW 
t ele ‘ ‘ 
+84 1 W 
mes t y r f ; 
( to YY go ( ( 
+ { ‘ tT 
we i ¢ ( 
\g g re 
) Kk ¢ re 1 
' 1, ] ; 
reduced ere ee f 
17 1 
em at ne ‘ f 
] ] ] 
ad sug ( er were ¢ « 
] 
{ Oo ‘ 1 
‘ ) g neecde { 


( the 0 , 
y resp f e trouble with R 
| ’ per | 1 higher { 
which ; ed to cl ve Ameri 
nt gy 1 S80.000,.000 ( 
y, oug ve let the pocke f tl 
ho are vy ¢ yelled pay | 
| llaw, tr 4 { l t 
evident tre \ \ ( t nt 
piace ft er ompany needed 
protection up prod ind altog ‘ 
gene! of 
ras Str rea hk ; ; QO 
ne member exp f } 
! e 7 he there to I tre 
1 f g 1 ib 
e « ‘ ‘ ( 
‘ eT fal ‘ | Go 
e did p 
( ce 7) \ ( 
\ 2 
' ‘ e Vouk , 
() rl . p 
1 
ested FOO 
eclared t \ 
proposed redu f 20 p 
e re Sol ( 9 t LO! 
maid 45 pe duty mu 
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had formulated a new tariff wholly 
upon political grounds, ignoring the plain 
He thought it 


that the tariff question should 


but 
est business principles. 
vas time 
receive the consideration of business men, 
basing their action business 


upon prin 


ciples and conditions as we find them to- 
dav. He had been informed by a member 
convention interested in the manu 
that 
need the duty of 3 


but 


of the 
facture of 


pressed glassware, they 


did not in the least 


} 


h ware, could beat 


' 
! 

the world in its production. The speak 
hand agricultural im 
steel He 
whatever. 
New York, 


manufacture of air com 


eT Owl tine Was 


I its made of said they 


eded no protection 


Mr. Saunders, of who is 


interested in the 


pressors, and the bulk of whose product 


is not protected by patents, said they 


needed no and would prefer 
the 


hindrance 


protection 


have tariff taken off their goods. 


It was a and an encumbrance 
tc them in doing business abroad. 
that 


pro- 


A manufacturer of ice tools said 


he and his firm had always been 
tectionists on general principles; no tariff 
was needed on their goods and if the tariff 
were removed from steel (their principal 
they could do still better 


tools 


raw material) 


in foreign markets where ice are 
used. 

A manufacturer of shoes gave the same 
testimony. They were selling large num- 
of American needed 


foreign 


bers shoes abroad, 


no protection whatever against 
shoes, but wanted the worse than useless 
cGuty on hides removed so that they could 
do still more business abroad and employ 
still greater numbers of men in shoe man- 
ufactories In discussing this matter 
members who had evidently given it much 
attention declared that the duty on hides 
benefited only four packers, who dictated 
of it 


shoes 


the markets and made millions out 
at the 
and of 


expense of all wearers of 
the them. <A 
tanner sustained this view also, although 
the hides he himself used came in free from 


manufacturers of 


South America, as they were classed as 


“skins” instead of hides. He wanted no 

duty on leather and said that we export 

ten times as much of it as we import. 
Mr 


manufacturer, 


Estey, of Vermont, the great organ 
that 
protection on their goods, but he believed 


said they needed no 
in protection because he thought it made 
the masses of the people (wage earners, 
etc. ) able to 


of their greater prosperity under it. 


because 
He 


manufacturer, 


better buy organs 


was replied to by a shoe 
that if 
moved from hides and shoes they 


who declared the duty were re 
could 
afford to pay better wages than they are 
and that there would be an 


now paying 


increased demand for workmen in the fac- 

tories 
\nother 

Col 


that we 


did 


Estey’s position and declared 


organ builder not 


agree 
with 


must have foreign business and 


must revise our ideas about the tariff 


Mr. Carlisle, connected with the Stude 
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baker Bros. establishment, said that they 
bothered little about 
tariffs and he believed that the American 


themselves very 
manufacturer was bound to lead in every 
of the the 
ural advantages possessed by him and the 


market world because of nat- 
superior character of the labor here avail 
able. He 


showing that among all the wag- 


referred to the report of Lord 
Roberts, 
ons used for transportation by the British 


army in South Africa (coming as these 
wagons did from practically all countries 
where wagons are made) the American 
(Studebaker) wagons stood the climate 


and hard usage far the best, although they 


cost materially less, delivered in South 
\frica, than any others that were used 
there. 

Mr. Fairbanks, of Vermont, the great 


declared 
but 


weighing scale manufacturer, 
himself to be a lifelong protectionist, 
he believed the time had come for a revi- 
sion of the tariff through reciprocity in 
such a way as not to disturb business. 
Mr. Pike, of New Hampshire, said two- 
thirds of the product of his firm, the Pike 
Manufacturing Company, of Pike Station, 
N. H., was shipped abroad and no protec- 
whatever needed in their busi- 


tion was 


ness. They had always been protection- 
ists, but it was his belief that unless this 
matter was taken hold of and a revision 
made either by reciprocity or otherwise, 
the free-trade party would come into pow- 
er and destroy the whole protective sys- 
tem. ‘‘We must,” he said, “forestall this.” 

Oliver Williams, of Pennsylvania, said 
it was a mistake to suppose the foreign 
manufacturer was not fully alive and that 
in his opinion we would do well to keep 
on guard. In foreign shops he had seen 
American machinery being used under the 
direction of American foremen and he be- 
lieved they would prove efficient competi 


tors. 
Mr. Smith, of Indiana, said he was 
interested in rubber manufacture and 


needed no protection. He suggested cor- 


respondence with manufacturers every- 


where to find out what was really needed 
not. 


and what 


Mr. Smith, of Detroit, had been, as his 


was 


firm had been, a protectionist for twenty 
He was now convinced, not only 
needed, but 
He asked: 


expect to go on 


years. 
that 
that they never had needed it. 


protection was not now 


How long can we €X- 
porting and not receive anything in return 
abroad?” He be 


lieved, moreover, that the farmers should 


from our customers 


be considered and that if they were not 
they would be heard from in a most de 
cided way 

Mr. Taylor, of Ohio, thought we had 
been exporting our tariff laws for a long 
while and that unless we modified them 
soon we would have serious retaliatory 
action by all other countries to which we 


are now sending our goods. He believed 


reciprocity was too slow and favored a 


method which would bring about a modi- 


fication of our tariff more quickly He 
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made an impassioned and eloquent speech 
urging action. 
Finally, at the last the 
question of adopting resolutions came up, 


immediate and decided 


when 


SeESSI( mn, 


the Committee on Resolutions submitted 


resolutions which were considered by 
They recommend- 


be held at 
named, and aside from 


many to be too vague 
eda reciprocity convention to 
a future date not 


this merely reaffirmed the position taken 
by the association at previous conven- 
tions. 

Mr. Barker, of New York, offered res- 


olutions signed by a number of the most 


prominent delegates making more definite 
statements and particularly recommending 
and urging the ratification at the earliest 
possible date of the pending reciprocity 
treaty with France 

There was a sharp parliamentary strug 
gle upon this, the Committee on Resolu 
tions endeavoring to shut out the substi- 
tute resolutions from consideration and 
Mr. 
sideration. 
borne, of New 


ence of the textile interests had been the 


Barker insisting upon their con 
During this debate Mr. Os 


York, said that the influ- 


force that had prevented the ratification of 
the French treaty. He told of the magni- 
tude of these interests and the number of 
dollars invested in the business and said 
these interests would prevent any reci- 
procity action whatever unless they were 
considered. He 
that all their efforts would be futile unless 
the textile men, especially the knit-goods 
got 


seemed to be 


warned the association 


what they wanted, 
the 


The committee’s reso- 


manufacturers, 
which maintenance of 
the present duties 
lutions were finally adopted and Mr. Os- 
borne’s threats had prevented the associa 
tion from passing resolutions obviously 
much more in accordance with the almost 
universal sentiments of the members, as 
shown in discussion 

\fter 
resolutions were passed: 


“Whereas, 


forward questions of tariff revision, and 


further discussion the following 


Recent events have brought 


“Whereas, The subject is one of vital 
interest to the members of this associa 
tion and is intimately connected with the 
most important purpose of this associa- 


tion to facilitate the expansion of Amer 
ican trade and commerce at home and 
abroad > 

“Therefore, be it resolved, That the 


National Association of Manufacturers 
affirms that the following principles should 
all tariff legislation: 

‘:.. Fhe 
should be 


to such products only as 


rovern 


object of taritt legislati 


to furnish adequate protection 


require it with 


out providing the opportunity for monop- 
ely abuses 

“2. The tariff on goods of whicl 
cost of production ts higher in the Un 
States than in foreign countries should 
be at least what is necessary to compen 
sate domestic industries for the higher 


cost of production.” 
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the Dx \ VARIABLI SPEED GOVERNOR DRIVI 


The entertainment provided by 
| ; 


troit hosts was generally voted to be of In our issue of August 2, 1900, we de 
the most pleasant character, and the city scribed and copiously illustrated an inter 
acquitted itself very creditably indeed esting speed varving devices f wide ap 

. . “ = 


A thoroughly deserved recognition of 


the signal ability of President Search was 


ao 


: 
his re electi n bv acclamat nd Secre ) 
tary Wilson and Treasurer Secheiren wer : 
also re elected 


Some New Things. 


\ PORTABLI NI MATIC I NC 
Phe half OM punch w 

be slung in D 
other desired, and 1 e€ oper 
the air supply used for the eters 
and drills. The work to be puncl 
not be carried to the 1 hing requir 
two or three men to handle it, this 
being carried to the worl ind cas 
nipulated by one man n construct 
tool is quite simple, the chief dist 


feature being a hollow piston cont 


oil, within a prolongation of which 

a stationary tube is adapted to telescope Mashinut 

the oil being thereby forced into and 

through said tube and thence upon the G GOVERN VITI RIABLE D 


























\ PORTABLE PNEUMATIC PUNCH 
plunger, where exerts a 1 ed pre 
sure. The air which drives the piston dur 
ing the stroke is utilized to drive it bacl 
for another, being finally expelled through 
the exhaust during t! ne cceeding 
stroke Phis s will be ypare etter 
an important saving in the imme 
used The use of the nd give 1) 
tive and perfectly controlled movement 
the puncl Phe pune] tiie nve 
of S. S. Caskey, and is { F.F.S 

W ilmingto | dl 


comb & ¢ 





nm four sizes, punching up t 
Speck 











plicability e ac ying « ‘ 
thi rr oC l | ( 1 < d fe 
ofa « eng e £ ning 
doubl dk Fig erates 

( ( or ( r 





| c 
¥ T 
Miscell W 
celaneous W ants. 
id ‘ j one fe j ie ye fe j a? le i) 
hea at 2a ( sa eacl s f { j 
j }; ; j a?t al 
1s ‘ Y 
ard 
Gear Whee wre i ng (;rant ; see p. 22 
Caliper it. Tres ki. Ge. Smith, Columbia, is 
Punches & dies. W Mi. Wks.,Waltham,Mass 
Wanted—6 ft. or St oring mil in good 
condition. Materne Mfg. Co., St. Louis, Mo 
expert work in engineering and mechanical 
drawing Address Kacler, care AM. Mac 
Light and tine mach'y t ordet models and 
elec, work specialty. Kk. O. Chase, Newark, N. J 


Diemaking $1 
Send for 


Book and 
J.L.Lucas, Bridgeport, 


‘Dies post paid 


index sheet 


IK. J. Stokes Machine Co wth and Noble 
sts., Philadelphia, T’a., build light machinery 
See Presses, Space 45, S. bk. cor. Machy 
Hall, Buffalo. Ferracute Machine Co., Bridge 


ton, N 
Machinery for tapping 

threads 1', to 3 inches 

AMERICAN MACHINIS1 
Selden 


lacking for 
without 


rubber core 
Cortlandt st New York 
Partner wanted: one who can bring 
8 o1 


10 men and is able to run shop 


fittings 
Foundry, 


iron 
Address 


cast 


box, with or 
Brandt, 38 


Stuffing 
Randolph 


busi 


ness for 


I have capital and tools. “Partner,” Box 196, 
AMERICAN MACHINIST 
Elegant office and drafting room for rent 


services teaching mechanical 


in exchange for 


drawing; finest location in New York city 
tox 180, AMERICAN MACHINIS1 

For Sale Modern manufacturing plant 
equ'pped with engine, boilers, shafting, ele« 
tric tights, automatic sprinklers, et cen 


track on | & P. R. R 
land, © 


trally located side 
Box 154, Station B, Cleve 
Wanted— For immediate delivery One new 
ond-hand gear planer with capacity to 
water wheel bevel gearing 

7 in diameter 


or se 


dress teeth = of 


wood and iron, up to 6 or 7 ft 
Write. with full part lars, to The Jenckes 
Machine Co Sherbrooke (jue 

Institutions retiring from business having 
machine tools, brass and wood working ma 
chinery will find it to their interest to corres 


plants 
Mach 
Mich 


complete 
Wormer 
Detroit 


pond with us We purchase 
or handle thei com. ¢. C 
Co., 55 50 Woodbridge st \ 
thirty years never broken 
machine shop or fas 
se if will send copy for $1 if 
eturn your 

rill 10o22 OS. Jefferson $ave 
Micl References by permission 


money 





Peoy Savings Bank, Saginaw, Mich 
ants. 
Nituat and Help Advertisement ” ’ 
ert t} j 1 Rate 20 cents 
/ 17 if / ’ a 
\ f under t i; 
pt } . j > ifs abl iated 
i) } i j } / ‘ nt ft react 
f fe tha ! morning 
ti ° ly s addre i 
/ ’ a / lpp { 
y , ,? nie / hiield t/ } ( 
it tol for 1 plie ff 
ret ed iy t thie ! 
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(Continued from preceding page.) 
is it is self-contained, requiring only to 
ye slipped on to the spindle and secured 


by a set-screw or key. The Speed Chang 
ing Governor Pulley Company, 740 East 
street, Indianapolis, are the 


Washington 
n ike rs 


Obituary. 


Rufus H. Pratt died at Hartford, Conn., 


June 3, sixty-eight years old. Mr. Pratt 
was the founder of the Bell Castings 
Foundry, of Hartford, and of the Pratt & 
Cady Company, and in recent years he 
had been connected with the Johns-Pratt 


Company, all Ol Hartford 


New Corporations. 


Auto Co 


$5,000, 


Penn chartered in Pennsylvania ; 


capital 


National Vaporizer Co., Kalamazoo, Mich 
ipital, $12,500 

Reason Automati Air Pump Co., Pontiac, 
Mich.; capital, $12,000 

Farwell Portland Cement Co., Farwell, 
Mich capital, $350,000 

Davidson Heating & Construction Co, Han 
over, Pa capital, $15,000 

Colonial Steel Co., Moon Township, Beaver 
(County Ia apital, $1,000,000 

Kagle Automia Machine Co., of Buffalo, 
N \ capi SLOL000 Directors James 
Fate, IH. J. Snyder and I. W. Plato, Buffalo 
Reliabl Automatic Roiler Feed Co., of 
New York city capital, $25,000. Directors: 
Cc. C. Cowan, M. B. Whitefield and T. A. Kep 
pler, New York city 

N Y IIvdraulic & Steam Pump Co., of 
New York city; capital, $100,000 Direetors: 
George Donger, Frederick Starke and J. F. 
Jacobs, of Brooklyn 

Oak Motor Co., of New York city: to 


manufacture electric 


Directors: J. VP. 


motors; capital, $2,000 


Carll, G. B. Ackerly and 
Bradley, of 


Jerome brooklyn. 


Iron City Engineering Co principal office, 
New Jersey Corporation Guarantee & Trust 
Co. Building, Camden, N. J.; object, engineers 


and electricians ; capital, $25,000 


Bridgewater Steel Co.; principal office, 185 
Montgomery street, Jersey City, N. J ob 
ect, manufacturing bar and sheet steel; capi 


tal, 
Ralph 


$650,000 
McKee, 


Incorporators : ea: We 
John W. Avery 

Machine Co., of 
County, N. Y capital, 
Juengst, Jr., 


Falls, 


Batton, 


Croton Falls, West 


$25,000 Li- 


Higley 
‘ hester 

Charles 
Conkling, 


and 
and L. R. 


rectors: George 
Juengst, of Croton 
f New York 


Marksboro 


city 
Portland Cement Co principal 

Marksboro, Warren County, N. J. 
manufacturing Portland 
$400,000.  Incorporators: Andrew C 
Philip Seanlon and Henry V. H 


Ame! 


office ob 


ject, cement; capital, 
Snyder, 
Snyder 


ican Producer Gas Furnace Company ; 


prineipal office Salem, N. J object, con 
structing furnaces of all kinds capital 
$100,000 Incorporators: J. Wm. Gaynor, 
Maurice LB. Ayars and Charles A. Ayars 
Motormobile Co principal office, the Cor 


poration Trust Co. Building, Jersey City, 
N. J object, manufacturing automobiles; 
capital, $200,000 Incorporators: John D. 


Albert J. Loder. 

office, 

City, 8. 2.2 

and eapital, 
John W Avery, 

George R. Allison 
next page.) 


Griffen, Joseph C. Pearse, 


Reynolds Iron W 
185 Montgomery 


object, 


orks Co principal 
street, Jersey 
iron 


steel ; 


dealing in 
$75,000 Incorporators: 
Horace G. C. Thornton, 


(Continued on 





(Continucd from preceding page.) 
other 


inclosed to 


recommendation or value 
should not be 


pondents 


Situations Wanted. 


Fiist-« mechanical drattsiiua 


papers uo! 


unknown corres 


-ass Wallis 1 


position. Box 1758, AMERICAN MACHINIS! 
Draftsman, experienced, wants position 
ki. L., care AMEKICAN MACHINIS! 


yvyraduate, 3v, 
walls position 


Tecanical 
and drafting, 
Situation as foreman, by an 
foundryman ; references tl 

AMERICAN MACHINISY. 

Foreman, general jobbing and 
chanbse;, 1VU years Loreman 
206, AMERICAN MACHINIS1 


experienced shop 

Box 204, A. M 
experienced 
best 10D, care 
repalrs, alk 
sires relereaces 
box 

Draftsman and machine designer with shop 


experience wants position Audress Win. tt 

Fiood, P. O. Box 3138, Scranton, Va 
Mechanical drattsman wishes position ; 

yruduate; 2% eurs’ eXperience ; good reter 


\ 
Box 201, AMERICAN MACHINIS1! 


ences 

foreman machinist, by man, Zo 
ence; expert lathe hand good 
209, AMERICAN MACHINIS! 


Position as 
expel 
relerence, LioX 


yeas 


lirst class coremaker desires a position, in 


charge or otherwise; the last 15 years on 
heavy machine tools Cc. R., care AM. MACH 
A first-class machine blacksmith would like 
Position; Zo years exXperiens cupable ol 
tuking charge; references Box 200, AM. M 
Wanted —Responsible positions for com 
petenl men Lt mechanical experience \a 
dress James Irady, 220 Broadway, New York 
experienc d draftsman last 5 years ma 
chine tools and Xtures irst-class America 
and Germaa references Address Llols. Wi 
eis 1, toerlin 
Want. d Position as superintendent 
achine shop, by man of 12 years’ experien 
us such; 566 years old and with best ere 
ences Box 168, AMERICAN MACHINIS 
Mechanical engineer, a practical mechan 
experienced in organizing and superintending 
manufactures, is open for position [it's uss 
references. Address Box 125, AM. Macu 
Mechanical engineer, practical, competen 
Will to change specialties, printing ma 
chinery, hydraulic machinery and gas and 
vas line engines \ddress Box 159, Am. M 
\n assistant superintendent, age Oo, sp 
clalty automatic machinery, and producing 
fine material in large quantities, solicits cot 


respondence Box 192, AMER, MACHINIS! 


Wanted osition as general foreman a 
thoroughly experienced gas engine and auto 
mobile man, familiar with French, German 
and English motors Box 203, AMER. Macu 


Mechanical 
1> years a practical 


graduate, 


progressive, 


engineer, technical 
machinist, 


energetic, desires position as toreman or gen 
eral foreman. Address “Brooklyn,” care A, M 

Position as superintendent; capable of 
handling men to a good advantage and reduce 
ing costs by labor-saving devices; will pur 
chase interest in a reliable concern. Box 177, 
AMERICAN MACHINIST. 

Technical graduate, 29, with 7 years’ prac 
tical experience, mill machinery, tools, fix 
tures, open July 1 for position as master me 
chaniec or chief draftsman; best references 
Box 170, AMERICAN MACHINIS1 

An American, 37 years old, thorough me 


chaniec, familiar with cost system, either piece 


or day's work, has handled 400 men, good 

disciplinarian, desires position with good 

house. Box 190, AMERICAN MACHINIS1 
Superintendent Up-to-date young man, 10 








years’ experience as superintendent of brass 
work of every description, desires to make a 
change and locate with up-to-date house Ad 
dress “Bress care AMERICAN MACHINIST 

Situation as superintendent or mechanical 
engineer by Stevens graduate, age 37: spe 
cialties, gasoline automobile engines, design 
of tools for manufacture of cash registers 
typewriters, etc Address Box 208, Am. M 

Mechanical foreman of litv d 
sires a position in a firm oft re: is 
familiar with the mos modern methods of 
manufacturing boiler parts ind = tittings 
skilled in teol and di worl Addre Box 
11, AMERICAN MACHINIS 

Wanted I sition as fore n machi? 
shop, by a man, 35 vears old. wit 1” irs 
experience as foreman on Corliss engines 
pump, sugar-house nd hydraulic work : first 
class reference ; reason for changing Address 
OX VOV, AMERICAN MACHINIS 

Fifteen years’ experienc: apprentice ) 
superintendent in various works, tools \ 
setters, cash registers, gas rines ute 
biles, successful manager, resourcefu 
designer, solicits correspondence with those 
needing capable, trustworthy assistant Al 
references Rox 198, AMERICAN MACHINIS’ 








Superintendent of unquestionable executive 
abiuity and broad experience, thorough me 
chaniec, both practical and theoretical, famil 
iar with up-to-date cost-keeping systems and 
suop management, at present in charge of 
large concern, American, age 36, will be open 
for engagement July 1. Address Box 175, 
AMERICAN MACHINIST. 


Help Wanted. 


machinists at Detroit, 
AMERICAN MACHINIST 
Two first-class 
lathe. Box 185, AMgeR, Macu 

Wanted—Non-union machinists; first-class 
all-around men on general work Address 
I., care AMERLCAN MACHINIST. 

Wanted —An_ experienced 
ean file punches and dies for steel 
Oneida Community, Ltd., Sherrill, N 

Wanted—Flirst-class toolmaker = on iron 
body gate and valves; liberal wages 
give experience and age Box 200, AM. M 

Practical machinist has had 
ence as foreman, tuo take charge of a small 
hardware specialty and implement business 
PP. O. Box 871, Orange, J 

Wanted——A first 
production, by high-speed engine 


Wanted 
Address 

Wanted 
holt turret 


Good Mich. 
Sox 195, 


operators on Gis 


who 
brass 


machinist 


globe 


who experi 


class 


superintendent of 
manufactur 





Draftsmen Wanted. 


We have positions open for capable, experienced Me- 
chanical Draftsmen. (Our business 1s to assist Draftsmen 
and Engineers (technical men only) to secure positions 
when unemployed, and to better their positions when em- 
ployed. Our business was established in 1893 


THE ENGINEERING AGENCY, 
1605 Monadnock Biock, CHICAGO. 


No registra- 
tion fee. 





HIO STATE UNIVERSITY, Co_umpsus, College of Engt 


neering. Nine four year <« rses leading to Eng g 
degrees Three short courses Total expen including als 
fees, board, room and books, may be under § Many 
students are self-supporting. Credit given for shop and drawing 
room experience. Catalog on application t xecutive office 





CLEVELAND GEAR WORKS, 


W. R. SAWYER, Lessee. 
86 SENECA STREET, 
CLEVELAND, O. 








VALUABLE BOOKS. 


Mechanical Movements, Powers, Devices 
and Appliances, 
By Gardner D. Hiscox. Price, $3.00 
Horseless Vehicles, Automobiles and Motor Cycles, 
By Gardner D. Hiscox. Price, $3.00 
Gas Engine Construction, 
By Parsell & Weed. Price, $2.50 
Liquid Air and the Liquefaction of Gases, 
By Prof. T. O’Conor Sloane. Price, $2.50 
Gas, Gasoline and Oil Engines, 
By Gardner D. Hiscox. Price, $2.50 
Complete Electrical Library (5 volumes ), 
By Prof. T. O’Conor Sloane. Price, $5.00 
Linear Perspective Self-Taught, ; 
By H. T. C. Kraus,C. E. Price, $2.50 
Inventor’s Manual, How to Make a Patent Pay, 
New, revised and enlarged edition. Price, $1.00 
Saw Filing and Management of Saws, 
By Robt. Grimshaw. Price, $1.00 
Compressed Air and its Applications, (shortly 


FREE: 


NORMAN W. HENLEY & CO., 
PUBLISHERS, 
15 Beekman St., NEW YORK. 








A special descriptive circular of 


any of these books sent on re- 
quest. Our 96 page catalog of 
scientific and practical books, 


sent free to any address in the 
world on request. 








